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INTRODUCTION. 

Pathology  treats  of  the  origin,  nature,  course,  and  causes  of  those 
changes  in  the  body  which  constitute  disease  ;  diorbid  Anatomy  or 
Morbid  Histology,  of  the  actual  alterations  in  the  tissues  which  the 
disease  has  produced.  The  former  is  therefore  comparable  with  Phy- 
siology, the  latter  with  the  Histology  of  the  normal  tissues. 

By  disease  is  understood  some  deviation  from  the  state  of  health  ; 
a  deviation  consisting  for  the  most  part  in  an  alteration  in  the  func- 
tions, properties,  or  structure  of  some  tissue  or  organ,  owing  to  which 
its  office  in  the  economy  is  no  longer  performed  in  accordance  with 
the  normal  standard. 

Diseases  are  commonly  divided  into  two  classes — organic  diXidi  func- 
tional. The  former  comprise  all  those  which  are  attended  by  struc- 
tural change  ;  the  latter  those  in  which  no  such  change  is  discoverable. 
Whether  it  be  possible  for  the  function  of  an  organ  or  tissue  to  be 
abnormally  performed  quite  irrespective  of  any  alteration  in  its 
structure  admits  of  some  doubt.  At  all  events,  as  our  methods  of 
minute  investigation  improve,  and  our  knowledge  of  morbid  histology 
increases,  the  class  of  functional  diseases  grows  less  ;  and  although 
there  still  remain  a  large  number  of  diseases  in  which  we  are  unable 
to  recognize  any  alteration  of  structure,  and  which  must  therefore 
still  be  described  as  functional,  it  is  probable  that  all  diseases  Avill 
ultimately  be  found  to  be  attended  by  more  or  less  material  change. 

As  health  is  itself  merely  a  relative  term  and  implies  no  definite 
performance  of  the  processes  of  life,  so  disease  is  equally  indefinite; 
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it  cannot  be  separated  from  health  by  any  well-defined  boundary,  the 
one  passing  by  insensible  gradations  into  the  other. 

Disease  is  thus,  in  most  cases,  an  abnormal  performance  of  those 
processes  which  constitute  life,  and  a  knowledge  of  these  processes 
must  therefore  necessarily  precede  the  study  of  pathology.  Life 
comprises  the  formation  and  maintenance  of  the  tissues  and  the  exhi- 
bition of  their  various  functions.  Such  formation  and  maintenance, 
which  may  be  included  under  the  general  term  of  Nutrition,  consist 
in  the  continuous  supply  of  new  material,  the  separation  of  this  from 
the  blood  and  its  appropriation  by  the  tissues,  together  with  the 
removal  of  the  products  of  their  waste.  Function  is  the  special 
manifestation  of  the  life  of  the  part,  as  distinct  from  its  growth  and 
the  maintenance  of  its  structure  ;  in  the  secreting  cell,  consisting  in 
the  alteration  of  the  substances  abstracted  from  the  blood  to  fulfil 
some  special  purpose  in  the  economy  ;  in  nerve,  in  the  transmission 
of  impulses  of  motion  and  sensation,  etc.  The  performance  of  func- 
tion is  obviously  dependent  upon  the  state  of  nutrition.  When  both 
of  these  are  normal  the  condition  is  one  of  health,  when  abnormal  one 
of  disease. 

As  in  health  the  nutrition  is  principally  dependent  upon  the  solid 
tissues,  these  abstracting,  appropriating,  and  altering  the  material 
which  is  supplied  to  them  by  the  blood  ;  so  in  most  forms  of  disease 
it  is  these  tissues  which  play  the  more  important  part,  and  alterations 
in  them  are  amongst  the  most  frequent  of  the  morbid  processes. 

The  supply  and  composition  of  the  blood  must  obviously  at  the  same 
time  constitute  most  important  factors  in  disease.  Owing  to  the  inti- 
mate relation  which  subsists  between  the  blood  and  the  solid  tissues, 
any  alteration  in  the  supply  or  composition  of  the  former  must  exer- 
cise more  or  less  influence  upon  the  nutritive  processes.  In  regarding 
the  blood,  however,  as  an  element  in  the  causation  of  disease,  it  must 
be  borne  in  mind  that  this  fluid  is  in  a  state  of  constant  dependence 
upon  other  parts ;  its  component  elements  are  derived  from  external 
sources  and  undergo  continual  change,  and  although  possibly  under 
certain  circumstances  it  may  become  altered  by  virtue  of  changes  in 
the  nutritive  activity  of  its  cellular  elements,  alterations  in  its  consti- 
tution must  in  most  cases  result  either  from  some  change  in  the  process 
of  its  formation,  as  from  the  ingestion  of  improper  or  insufficient  food, 
mal-assimilation,  or  disease  of  the  lymphatic  structures  ;  from  changes 
in  the  secretory  or  excretory  processes  ;  or  from  the  introduction  of 
foreign  substances,  derived  from  extraneous  sources.     Whilst,  there- 
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fore,  alterations  in  the  composition  of  the  blood  may  be  important 
agents  in  the  production  of  diseased  processes  in  other  tissues,  such 
alterations  are  in  most  cases  secondary  to  some  abnormality  in  its 
formation  or  depuration,  or  to  its  contamination  by  substances  derived 
from  without.  Owing  to  the  facility  with  which  it  becomes  the  reci- 
pient of  foreign  substances,  it  is  often  the  first  tissue  to  become  altered, 
and  it  not  infrequently  constitutes  the  principal  seat  of  the  diseased 
process.  This  is  the  case,  for  example,  in  many  of  those  diseases 
which  owe  their  origin  to  the  introduction  of  minute  organisms,  as 
the  contagious  fevers. 

The  blood  may  also  play  an  important  part  in  disease  owing  to  its 
white  corpuscles  passing  through  the  walls  of  the  bloodvessels  into  the 
surrounding  tissues.  This  occurs  in  the  process  of  inflammation,  and 
probably  also  in  the  development  of  many  of  the  new  formations. 

Lastly,  the  influence  of  the  nervous  system  must  be  taken  into 
account  in  considering  abnormal  conditions  of  nutrition  and  function. 
This,  by  regulating  the  circulation  and  supply  of  blood,  must  to  a 
certain  extent  control  tissue-change.  The  results  of  experimental  and 
clinical  observation  render  it  exceedingly  probable  that  many  nerves 
also  contain  fibres  Avhich  exercise  a  direct  influence  upon  nutrition, 
independently  of  that  which  is  due  to  their  vaso-motor  filaments.  In 
support  of  this  view  may  be  adduced  the  well-known  observations  of 
Ludwig  and  Heidenhain  on  the  influence  of  the  chorda  tympani  upon 
the  secretion  of  the  submaxillary  gland,  which  prove  that  the  increased 
secretion  which  results  from  the  stimulation  of  this  nerve  is  due  to  an 
increased  activity  of  the  secreting  elements  of  the  gland  and  not  to 
changes  in  the  bloodvessels.  Recent  histological  researches,  also, 
which  are  tending  to  show  that  nerve-fibres  terminate  in  the  ultimate 
elements  of  nearly  all  tissues,  and  the  fact  that  rapid  atrophy  of  mus- 
cles follows  lesions  of  certain  portions  of  the  nervous  centres  and  many 
injuries  of  the  nerve-trunks,  render  it  exceedingly  probable  that  the 
nutrition  of  muscle  and  glandular  organs,  if  not  of  many  other  parts, 
is  more  or  less  under  the  direct  influence  of  the  nervous  system. 

The  first  part  of  this  work  will  be  devoted  exclusively  to  the  con- 
sideration of  morbid  processes  which  are  characterized  mainly  by 
alterations  in  nutrition ;  the  second,  to  changes  in  the  blood  and  circu- 
lation; and  the  third,  to  the  process  of  inflammation.  In  considering 
the  several  morbid  processes,  the  general  pathology  of  each  process 
will  first  be  described,  and  subsequently  the  same  process  as  it  occurs 
in  the  difl'erent  organs  and  tissues. 
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As  the  most  important  element  in  nutrition,  both  in  health  and  dis- 
ease, is  the  activity  of  the  tissues  themselves — the  suppl}^  of  nutritive 
material,  although  an  essential,  being  merely  a  passive  part  of  the 
process — it  becomes  necessary  to  consider,  somewhat  minutely,  those 
parts  of  the  tissues  in  which  this  activity  resides. 

Ever  since  Schwann  discovered  the  cellular  nature  of  animals,  and 
established  the  analogy  between  animal  and  vegetable  cells,  there  has 
been  a  gradually  increasing  conviction  amongst  physiologists,  which 
has  now  become  an  universally  accepted  physiological  and  patholo- 
gical doctrine,  that  the  cell  is  the  seat  of  nutrition  and  function ;  and 
further,  that  each  individual  cell  is  itself  an  independent  organism, 
endoAved  w^ith  those  properties,  and  capable  of  exhibiting  those  active 
changes  which  are  characteristic  of  life.  Every  organized  part  of 
the  body  is  either  cellular  or  is  derived  from  cells,  and  the  cells  them- 
selves originate  from  pre-existing  cells,  and  under  no  circumstances 
do  they  originate  de  novo. 

Whilst  therefore  the  whole  body  is  made  up  of  cells,  or  of  sub- 
stances derived  from  cells,  and  the  cell  is  itself  the  ultimate  morpho- 
logical element  which  is  capable  of  exhibiting  manifestations  of  life, 
it  must  be  borne  in  mind  that  in  a  complex  organism,  the  phenomena 
of  life  are  the  result  of  the  combined  activity  of  innumerable  cells, 
many  of  which  possess  distinct  and  peculiar  functions,  and  that  by 
their  combination  they  become  endowed  with  new  powers,  and  exhibit 
new  forces,  so  that  although  each  individual  unit  possesses  an  inde- 
pendent activity,  it  is  in  a  state  of  constant  dependence  upon  others 
with  which  it  is  more  or  less  intimately  associated. 

Constitution  of  Cells. — When  the  analogy  was  established  be- 
tween the  animal  and  vegetable  cells,  the  former  was  held  to  be  con- 
structed in  all  cases  upon  the  same  principle  as  the  latter,  and  to 
consist  of  a  cell-wall,  inclosing  a  cavity,  in  which  were  contained 
a  nucleus  and  fluid  contents  (Fig.  1).  This  was  the  idea  of  the 
cell  held  by  Schwann  and  Remak,  and  supported  especially  by  Vir- 


THE    CELL. 


21 


Fig.  1. 


chow,  who  maintained  that  these  three  constituents  were  essential  to 
its  vitality  and  existence. 

During  recent  years,  however,  this  definition  has  been  modified. 
The  existence  of  a  cell-Avall  was  in  many  cases  not  evident.  In  em- 
bryonic cells,  in  those  of  many  rapidly  growing  new 
formations,  and  in  the  cells  of  blood,  pus,  and  mucus, 
no  limiting  membrane  could  be  demonstrated.  This 
led  to  a  new  definition  of  the  cell  by  Leydig  and  Max 
Schultze,  who  held  that  a  little  mass  of  matter  inclos- 
ing a  nucleus  was  all  that  was  necessary  for  its  consti- 
tution. The  latter  of  these  physiologists  not  only  re- 
jected the  cell-wall  as  an  essential  constituent,  but 
established  the  identity  of  the  mass  of  matter  (cell- 
contents)  with  animal  sarcode — a  contractile  substance 
existing  in  the  lower  animals — and  showed  that,  like 
it,  it  was  endowed  with  the  power  of  spontaneous 
movement.  This  substance  he  called  protoplasm.  He 
further  pointed  out,  that  the  existence  of  a  distinct 
cell- Avail  was  the  result  of  a  retrograde  process  taking 
place  in  the  outer  layers  of  the  protoplasm,  and  that 
the  latter  Avas  the  real  seat  of  the  activity  of  the  cell, 
closely  correspond  Avith  those  held  by  Dr.  Beale  irt  this  country.^ 

The  definition  of  a  cell  has  been  still  further  modified  by  Briicke, 
Strieker,  and  others,  Avho  consider  that  the- existence  of  a  nucleus  is 
not  essential  to  its  constitution.  This  opinion  is  principally  based 
upon  the  fact,  that  in  the  cryptogamia,  and  in  some  of  the  loAvest 
animal  forms,  cells  occur  in  Avhich  no  nucleus  is  visible. 

It  Avould  thus  appear  probable  that  a  simple  mass  of  protoplasm 
may,  in  some  exceptional  cases,  be  all  that  is  necessary  to  constitute 
a  cell — i.e.,  an  elementary  orgainism,  capable  of  exhibiting  indepen- 
dently all  the  phenomena  of  life ;  but  that  the  nucleus  is  an  exceed- 
ingly constant  and  almost  invariable  constituent.  The  cell-Avall  is 
much  less  constant,  and  being  the  result  of  a  retrograde  change  in  the 
outer  layers  of  the  protoplasm,  it  must  be  regarded,  in  point  of  vitality, 
as  inferior  to  the  rest  of  the  cell. 

Protoplasm  itself  is  an  unstable  -albuminoid  compound,  Avhich  is  in- 
soluble in  water  and  coagulates  at  death.     As  usually  met  with,  it 
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is  a  homogeneous  structureless  material,  of  a  soft  and  viscid  consist- 
ence. In  consistence,  however,  it  is  subject  to  variations,  being 
sometimes  perfectly  fluid,  at  others  more  or  less  solid  and  gelatinous. 
In  old  cells  it  often  becomes  transformed,  by  the  loss  of  water,  into  a 
more  solid  albuminoid  substance — keratin.  This  occurs  in  the  epi- 
dermis and  nail.  Protoplasm  may  also  become  gradually  converted 
into  other  modifications  of  the  protein  group — into  mucin,  globulin, 
haemoglobin,  etc.  The  cell-wall,  Avhen  it  exists,  is  of  much  firmer 
consistence  than  the  protoplasm.  In  some  cells  the  protoplasm  con- 
stitutes but  a  small  proportion  of  the  body  of  the  cell,  other  substances, 
which  are  either  the  result  of  its  metamorphosis,  or  have  been  taken 
up  from  without,  being  associated  with  it.  Thus  fat  is  met  Avith  in 
the  cells  of  adipose  tissue,  and  of  the  liver.  (See  Fig.  6.)  Pig- 
ment, calcareous  particles,  pepsin,  etc.,  are  also  met  with  in  cells. 

The  nucleus  is  more  constant  both  in  size  and  form  than  the  cell. 
It  is  usually  spherical  or  oval  in  shape,  and  often  contains  one  or  more 
minute  round  or  angular  bodies,  termed  nucleoli.  It  offers  a  greater 
resistance  to  chemical  reagents  than  the  other  constituents  of  the  cell, 
and  is  also  stained  more  deeply  by  carmine. 

The  original  form  of  the  nucleus  is  vesicular.  In  the  earliest  cells 
of  embryonic  tissue  it  possesses  a  delicate  membrane  inclosing  a  nu- 
cleolus and  fluid  contents,  thus  resembling  in  its  structure  the  cell. 
Subsequently,  however,  it  loses  its  vesicular  character,  and  as  usually 
met  with  it  is  a  solid  perfectly  homogeneous,  or  faintly  granular  body, 
in  which  the  nucleolus  is  still  visible.  The  recognition  of  the  nucleus 
is  not  always  possible,  owing  to  its  presence  being  obscured  by  fat, 
pigment,  or  other  substances  contained  within  the  cell.  (See  Fig. 
28.)  In  some  cells  the  nuclei  gradually  disappear.  The  colored 
blood-cells  and  the  cells  of  the  superficial  layers  of  the  epidermis  are 
examples  of  cells  in  which  the  original  nucleus  has  become  lost. 
Lastly,  it  must  be  mentioned,  that  several  nuclei  may  be  contained 
within  the  same  cell.     (See  Fig.  2.) 

Physiology  of  Cells. — The  cell,  as  already  stated,  is  capable  of 
absorbing  and  transforming  matter,  of  excretion,  and  of  growth.  It 
is  also  endowed  with  the  power  of  changing  its  form,  of  cohering  with 
other  cells,  of  undergoing  more  or  less  active  movement,  and  of  re- 
production. The  nature  of  the  processes  which  occur  within  cells 
during  these  various  manifestations  of  their  vitality  is,  for  the  most 
part,  involved  in  obscurity  ;  we  know  little  more  than  Avhat  is  supplied 
to  them  and  what  is  excreted.     The  question  now  arises  as  to  what 
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part  is  played  by  the  respective  constituents  of  cells — whether  the 
cell-wall,  the  body  of  the  cell  (protoplasm),  and  the  nucleus  have  dif- 
ferent offices. 

The  cell-wall,  being  the  result  of  a  retrogressive  change  in  the 
protoplasm,  cannot  be  regarded  as  taking  any  part  in  the  life  of  the 
cell,  the  activity  of  which  is  much  diminished  by  its  existence,  as 
is  also  its  power  of  reproducing  itself  by  simple  division.  It  is  in 
old  cells  that  a  cell- wall  is  most  frequently  met  with ;  in  those  newly 
formed  it  is  entirely  wanting. 

The  nucleus  has  usually  been  looked  upon  as  the  seat  of  the  nutri- 
tion, as  distinct  from  the  specific  functions  of  cells,  and  has  been 
supposed  to  play  an  important  part  in  their  multiplication  and  repro- 
duction. The  fact  that  when  a  cell  divides,  the  division  usually  com- 
mences in  the  nucleus,  and  only  subsequently  takes  place  in  the  rest 
of  the  cell,  would  appear  to  favor  this  view;  as  Avould  also  the  great 
uniformity  of  the  nucleus  both  in  size  and  form,  whatever  be  the 
functional  nature  of  the  cell.  It  must  be  borne  in  mind,  however, 
that  non-nucleated  cells  may  multiply,  and  that  nucleated  cells  have 
been  observed  to  divide,  the  nucleus  itself  taking  no  part  in  the  process. 

Whatever  be  the  part  played  by  the  nucleus,  there  can  be  no  doubt 
that  the  protoplasm  is  the  most  important  factor  of  the  cell,  and  it  may 
itself  be  the  only  constituent.  The  spontaneous  movements,  altera- 
tions in  form,  and  migratory  powers  characteristic  of  young  cells,  are 
due  to  the  protoplasm.  Such  movements  are  observed  in  the  cells  of 
the  embryo,  in  lymphoid  and  young  epithelial  cells,  in  some  of  the 
cells  of  connective  tissue,  and  in  white  blood  and  pus  cells. 

The  protoplasm,  as  already  stated,  may  be  the  sole  seat  of  the 
nutritive  and  formative  power  of  the  cell.  It  would  appear,  however, 
probable  that  it  is  more  especially  concerned  in  the  performance  of 
function,  and  that  the  specific  functional  peculiarities  of  cells  are 
dependent  rather  upon  it  than  upon  their  other  constituents.  The 
volume  and  consistence  of  the  protoplasm  vary  in  different  cells,  and 
in  the  same  cell,  at  different  times  and  under  different  circumstances. 
It  is  apparently  capable  of  imbibing  and  giving  up  fluids,  at  the  same 
time  undergoing  corresponding  alterations  in  volume.  These  con- 
siderations render  it  probable  that  it  is  the  seat  of  the  selective  power 
of  the  cell,  and  of  those  other  properties  which  represent  its  specific 
functions. 

Genesis  of  Cells. — The  proposition  of  Virchow,  that  every  cell 
originates  directly  from  a  pre-existing  cell,  forms  the  basis  of  the 


24  THE    CELL. 

pathology  of  the  present  day.  To  Remak,  however,  must  be  ascribed 
the  merit  of  having  first  established  the  cellular  origin  of  the  tissues. 
The  multiplication  of  cells  may  take  place  in  three  ways — by  simple 
division,  by  gemmation,  and  by  endogenous  groivth.  In  the  first  two 
methods  the  cell  breaks  up  into  fragments ;  in  the  last,  new  cells  ori- 
o-inate  within  the  parent  cell.  The  process  is  obviously  associated 
with  growth  and  increase  of  the  protoplasm. 

The  multiplication  by  simple  division  is  the  most  frequent  method. 
The  cell  divides  and  forms  two  cells,  and  each  of  these  again  divides 

and  forms  two  more,  and  so  on.     In 

Pje_  2.  nucleated  cells  the  nucleus  as  a  rule 

V.  divides  first.    The  nucleus,  however, 

^^#RfK:^S|!^  %  may  divide  and  multiply  within  the 

,|K^  cell  without  any  division  of  the  cell 

■  ' '::""^-'^,^  taking  place.    If  the  nuclei  multiply 

^^-  /^         within  the  cell,  and  the  protoplasm 

^.  :    •  il^      continuously  increase    without  sub- 

'l''"'|i^^S:;i;i:.:?:^^^^    /   :    ■  """^il        sequent  division  of  the  cell  taking 

;'    '       /  ■  |\       place, large,  many-nucleated, irregu- 

t  v  K      lar-shaped  masses  of  protoplasm  are 

W^  produced.     These  are  the  giant  or 

myeloid  cells,  which  are  met  with 

A  Multinucleated  Cell.    From  the  lung       ^n    the     medulla     of    yOUUg^  bonC,    in 

in  a  case  of  chronic  phthisis.  Showing  the     gome  new  formations,  and  in  Certain 

large  number  of  nuclei  with  bright  nucle-       .  ,  ^tt  o  n 

oii.   X400.  inflammatory   growths.      (rig.    A.) 

(See  also  "Myeloid  Sarcoma,"  Fig. 
51.)  The  existence  of  a  dense  cell-wall  interferes  with  the  process 
of  multiplication  by  simple  division. 

By  endogenous  multiplication  is  understood  the  development  of 
cells  within  pre-existing  cells.  The  multiplication  of  the  cells  of  carti- 
lage, such  as  occurs  in  the  growth  of  bone  and  in  the  process  of  in- 
flammation, has  been  adduced  as  an  example  of  this  mode  of  cell 
formation.  Here,  however,  we  have  simply  the  division  of  the  carti- 
lage cell  within  its  capsule,  and  the  process  is  precisely  similar  to 
multiplication  by  simple  division  (see  Fig.  96,  d').  The  mode  of  cell 
formation  which  must  be  regarded  as  strictly  endogenous,  is  what  is 
now  commonly  known  as  Vacuolation.  This  was  described  some  time 
ago  by  Virchow  in  his  "Cellular  Pathology;"  and  owing  to  the  more 
recent  researches  of  Klein  and  others,  it  now  occupies  an  important 
place  in  the  history  of  cell  development.     The  process  consists  in  the 
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formation  of  a  vacuole  in  the  body  of  the  cell.  This  vacuole  may 
gradually  increase  in  size  until  it  occupies  nearly  the  whole  of  the 
cell,  being  merely  surrounded  by  a  thin  layer  of  protoplasm,  in  which 
may  often  be  seen  the  displaced  nucleus  (Fig.  3,  5).  Within  this 
vacuole  one  or  more  new  elements  are  formed.  These  either  originate 
from  the  nucleus  of  the  cell,  or  they  are  produced  from  the  protoplasm 
which  forms  the  wall  of  the  vacuole.  In  the  latter  case,  according  to 
Dr.  Klein,  buds  grow  out  from  the  protoplasmic  wall  towards  the  in- 
terior of  the  vacuole,  and  these  becoming  detached  form  new  cells. ^ 
A  vacuolated  cell  with  an  endogenous 
brood  is  shown  in  the  accompanying 
drawing  (Fig.  3),  for  which  I  am  in- 
debted to  the  observer  just  quoted. 
It  must,  however,  be  remembered,  in 
forming  any  conclusion  as  to  the  origin 
of  small  cells  within  a  larger  cell,  that 
there  exists  the  possibility  that  these 
may  have  entered  from  Avithout. 

The  endogenous  mode  of  cell  forma- 
tion is  not  that  by  which  tissues  re- 
generate themselves.     This  is  usually 

eifected  by  simple  division.     Elements  which  have  an  endogenous 
origin  have  commonly  a  destiny  different  from  that  of  the  parent  cell. 

In  multiplication  by  gemmation,  a  small  portion  of  the  protoplasm 
projects  from  the  cell  and  becomes  detached  by  constriction  at  its 
base,  thus  forming  a  new  cell.  This  is  much  less  frequent  than  the 
two  former  processes.^ 


A  Vacuolated  Cell.  a.  Protoplasm  of 
ceU  constituting  waU  of  the  vacuole,  b. 
Displaced  nuclei,  e.  The  vacuole,  cl. 
Drop  of  fat.  e.  Endogenous  brood. 
(Klein.) 


J  "The  Anatomy  of  the  Lymphatic  System,"  vol.  i.  pp.  55-60;  and  Klein  on 
"  Endothelial  vesicles  of  growing  bloodvessels  in  the  embryo  chick."  "  Sitzungs- 
berichte  der  Wiener  k.  Academie  d.  Wissenschaften,"  Part  for  March,  1871. 

2  The  author  wishes  it  to  be  distinctly  understood,  that  in  the  subsequent  pages 
the  term  "  ceW  is  employed  to  designate  the  most  elementary  factor  of  the  tissues 
which  is  capable  of  exhibiting  the  phenomena  characteristic  of  an  independent 
organism,  quite  irrespectively  of  the  existence  of  a  cell-wall,  or  even  of  a  nucleus. 
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CHAPTER  II. 

NUTRITION  ARRESTED. 

Necrosis. 

The  absolute  and  permanent  arrest  of  nutrition  in  a  part  constitutes 
necrosis,  gangrene,  or  local  death. 

Etiology. — Whatever  interferes  with  the  supply  of  nutritive  mate- 
rial to  a  part,  or  destroys  the  activity  of  its  cellular  elements,  may 
cause  its  death. 

A.  The  supply  of  nutritive  material  may  be  interfered  with  by:  — 

1.  Obstruction  in  the  Arteries. — This  is  a  common  cause  of  necrosis. 
The  obstruction  may  be  caused  by  a  ligature,  by  compression  of  the 
vessel,  by  solution  of  its  continuity,  by  thrombosis  or  embolism,  and 
by  disease  of  the  arterial  coats.  If  the  obstruction  be  complete  and 
a  collateral  circulation  cannot  be  established,  death  of  the  part  quickly 
ensues. 

2.  Obstruction  in  the  Capillaries. — Obstruction  here  is  often  the 
result  of  pressure  upon  or  stretching  of  the  vessels.  This  may  take 
place  from  the  accumulation  of  inflammatory  products,  hemorrhage, 
or  from  the  pressure  exercised  by  new  growths.  The  resulting  ob- 
struction to  the  capillary  circulation  causes  the  death  of  the  immedi- 
ately adjacent  tissues.  As  examples  of  necrosis  from  this  cause  may 
be  mentioned  that  of  the  superficial  layers  of  flie  bone  which  so  fre- 
quently results  from  periostitis,  owing  to  the  compression  of  the 
capillaries  between  the  cone  and  the  periosteum;  also  the  sloughing 
of  the  skin  over  a  quickly-growing  abscess. 

The  capillary  circulation  is  also  obstructed  in  conditions  of  complete 
stasis — i.  e.,  stopjtage  of  the  blood-stream  with  coagulation  of  the 
blood.  Such  stasis,  which  occurs  as  the  result  of  necrosis  of  the 
capillary  walls  from  whatever  cause,  will  be  considered  in  the  chap- 
ters on  Inflammation  and  Thrombosis.  It  will  be  sufficient  to  note 
here  that  its  occurrence  may  not  only  be  a  cause  of  tissue  disorgani- 
zation, but  that  necrotic  processes  by  destroying  the  vitality  of  the 
capillary  walls  may  induce  stasis.  It  is  stasis  thus  produced  which 
tends  to  prevent  hemorrhage  from  gangrenous  parts. 
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3.  Obstruction  in  the  Veins. — Obstruction  to  the  return  of  blood 
by  the  veins  must  be  so  complete  in  order  to  arrest  nutrition  that  it 
is  in  itself  rarely  a  cause  of  necrosis.  It  is  when  associated  with 
obstruction  in  the  arteries  that  it  constitutes  an  important  agent  in 
producing  this  result.  This  combination  of  venous  and  arterial  ob- 
struction is  seen  in  a  strangulated  hernia,  in  the  invagination  of  a 
portion  of  the  intestine,  in  the  constriction  of  a  part  by  a  tight  band- 
age, in  contusions  and  lacerations  of  the  soft  parts  in  which  both 
arteries  and  veins  are  injured  or  become  strangulated  by  the  tension 
of  the  tissues  which  subsequently  ensues. 

4.  Diminished  Cardiac  Poiver. — This  is  never  independently  a 
cause  of  necrosis.  In  cases,  however,  of  excessive  general  debility, 
or  disease  of  the  cardiac  substance,  the  consequent  diminution  in  the 
contractile  power  of  the  heart  materially  aids  the  foregoing  causes  in 
producing  a  fatal  blood-stasis.  The  arrest  of  the  circulation  in 
"senile  gangrene,"  and  that  which  so  often  occurs  in  the  tissues  of 
the  back  in  adynamic  fevers  and  in  chronic  exhausting  diseases,  is  in 
part  the  result  of  diminished  cardiac  power.  This  arrest  in  the  last- 
named  conditions,  is  usually  determined  by  some  injurious  stimulation 
of  the  tissue — in  other  words,  it  is  a  part  of  an  inflammatory  process. 

5.  Inflammation. — The  effect  of  the  inflammatory  process  is  to 
impede  or  arrest  the  circulation,  and  to  impair  the  vitality  of  the 
affected  part,  and  the  intensity  of  the  process  may  be  so  great  as  to 
permanently  arrest  the  circulation  and  cause  death  (see  "  Inflamma- 
tion"). Certain  inflammations  have  a  special  tendency  to  terminate 
in  necrosis,  as  diphtheria,  carbuncle,  and  "  hospital  gangrene."  In 
these  conditions  the  necrotic  tendency  is  probably  due  to  the  presence 
of  minute  organisms.  In  all  cases,  the  more  impaired  the  nutrition 
of  the  part  which  becomes  the  seat  of  an  inflammatory  process,  the 
more  likely  is  this  to  cause  its  death. 

B.  Destruction  of  the  activity  of  the  cellular  elements  may  be 
caused  by :  — 

1.  Traumatic  and  Chemical  Agencies. — iV  part  may  be  completely 
disorganized  and  lose  its  vitality  as  the  result  of  external  violence. 
Many  corrosive  substances  also,  as  acids  and  caustic  alkalies,  destroy 
the  life  of  cells.  The  cells  of  a  tissue  may  thus  have  their  vitality 
destroyed,  and  the  bloodvessels  remain  uninjured,  or  both  cells  and 
vessels  may  be  involved.  Putrid  organic  substances,  as  foul  urine 
and  secretions  from  wounds,  may  in  the  same  way  interfere  Avith  the 
life  of  cells,  and  cause  their  death.     They  most  frequently  do  so, 
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however,  by  inducing  in  the  first  place  an  inflammatory  process  ;  but 
sometimes  death  ensues  directly,  quite  independently  of  inflammation. 
The  injurious  influence  of  such  liquids  is  probably  due  to  the  presence 
in  them  of  minute  organisms  (septic  bacteria). 

2.  Ahnormal  Temperatu7-e. — The  vitality  of  cells  can  only  be 
maintained  within  certain  limits  of  temperature  ;  extreme  degrees  of 
heat  or  cold  cause  their  death.  Here,  as  in  the  case  of  other  injuries, 
the  abnormal  temperature  often,  but  by  no  means  always,  causes  in 
the  first  place  an  inflammatory  process. 

Having  considered  the  several  causes  of  necrosis,  it  must  be  borne 
in  mind  that  the  process  is  often  complex  and  due  to  the  combined 
influence  of  two  or  more  of  them.  The  liability  to  necrosis  will  also 
depend  greatly  upon  the  power  of  the  tissues  to  resist  necrotic  injiu- 
ences.  Conditions  which  would  lead  to  the  death  of  a  part  in  which 
circulation  was  already  impeded  or  the  vitality  of  the  cellular  ele- 
ments impaired,  would  produce  no  such  eifect  where  such  local  weak- 
ness did  not  obtain.  This  is  well  exemplified  by  the  necrosis  of  the 
tissues  of  the  back  from  pressure,  which  so  often  occurs  in  conditions 
of  debility  ;  by  the  gangrene  of  the  extremities  which  sometimes 
results  from  the  long  continued  ingestion  of  ergot ;  and  especially  by 
senile  gangrene. 

Senile  Qangrene. — This  is  a  form  of  necrosis  which  afiects  espe- 
cially the  loAver  extremities  of  old  people,  and  is  the  result  of  several 
of  those  etiological  conditions  which  have  already  been  enumerated. 

The  most  important  element  in  the  production  of  senile  gangrene 
consists  in  the  occurrence  of  atheromatous  or  calcareous  changes  in 
the  arteries  of  the  limb,  in  consequence  of  Avhich  the  circulation  in  it 
becomes  impeded  and  its  vitality  impaired.  This  is  evidenced  by  the 
coldness  of  the  feet,  the  cramps,  and  the  other  abnormal  sensations 
which  are  so  often  experienced  by  the  patient  some  time  before  the 
gangrene  sets  in.  This  tendency  to  local  stagnation  of  the  circulation 
is  usually  materially  increased  by  the  simultaneous  atrophy  or  degen- 
eration of  the  muscular  substance  of  the  heart  itself.  The  combined 
eff"ect  of  the  diminished  vis  dj  tergo  and  of  the  arterial  degeneration 
may,  in  some  cases,  be  alone  sufficient  to  cause  arrest  of  the  circula- 
tion and  the  formation  of  thrombi  in  the  vessels  of  the  limb,  and  thus 
to  cause  gangrene.  The  supervention  of  the  gangrene,  however,  is 
usually  determined  by  some  injurious  stimulation  of  the  tissue,  as  a 
slight  abrasion  of  the  foot,  a  bruise,  injury  to  a  corn,  or  excess  of 
heat  or  cold,  which  sets  up  inflammation  in  the  already  weakened 
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part,  and  thus  by  still  further  obstructing  the  circulation  in  it,  and 
impairing  its  vitality,  causes  its  death. 

Characters  op  Dead  Part. — The  characters  of  the  dead  part 
vary  with  its  structure,  its  vascularity,  the  cause  of  the  necrosis,  the 
acuteness  of  the  process,  and  the  possibility  of  the  access  of  atmos- 
pheric air.  The  more  vascular  the  tissue,  the  softer  its  structure,  and 
the  more  it  is  exposed  to  the  atmosphere,  the  more  rapidly  and  com- 
pletely does  it  undergo  decomposition.  Bone,  cartilage,  and  tendons, 
which  are  firm  hard  tissues,  containing  comparatively  but  few  vessels, 
undergo  very  little  alteration  in  structure  and  form  ;  whereas  softer 
parts  are  much  more  rapidly  and  completely  destroyed. 

In  those  cases  in  which  the  dead  part  contains  but  little  water,  as 
when  the  necrotic  process  is  associated  with  obstruction  of  the  arteries 
and  there  is  no  interference  with  absorption  by  the  veins  and  lympha- 
tics, or  when,  owing  to  the  destruction  of  the  epidermis,  there  is  great 
loss  of  water  by  evaporation,  it  may  gradually  dry  up  and  become 
converted  into  a  dark  shrunken  mass  which  undergoes  but  little  further 
change.  This  constitutes  dry  gangrene  or  mummification.  It  often 
occurs  in  necrosis  from  embolism,  in  that  induced  by  ergot  of  rye, 
and  in  senile  gangrene. 

When,  on  the  other  hand,  the  part  is  moist,  as  where  the  necrosis 
is  associated  with  venous  obstruction,  so  that  the  return  of  blood  and 
absorption  of  fluids  is  interfered  with,  the  gradual  drying  up  of  the 
dead  tissue  rarely  takes  place.  Under  these  circumstances,  if  the 
part  be  exposed  to  atmospheric  influences,  septic  bacteria  obtain  an 
entrance,  and  the  moisture  being  favorable  to  their  development,  the 
dead  tissue  undergoes  putrid  decomposition,  such  as  occurs  naturally 
in  the  body  after  death.  In  a  limb,  for  example,  the  liquor  sanguinis 
transudes  from  the  bloodvessels,  and,  evaporation  being  to  a  great 
extent  hindered  by  the  epidermis,  the  transuded  and  accumulated 
liquids  often  form  large  bullae  on  the  surface.  As  decomposition  pro- 
ceeds, gases  are  generated  in  the  part — principally  sulphuretted 
hydrogen,  ammonia,  nitrogen,  and  carbonic  acid.  These  give  rise  to 
the  emphysematous  crackling  which  is  so  often  associated  with  the 
gangrenous  process.  The  tissues  at  the  same  time  undergo  a  process 
of  softening  or  liquefaction,  the  limb  becomes  exceedingly  offensive, 
and  owing  to  alterations  in  the  transuded  haemoglobin,  changes  from  a 
reddish  color  to  a  brownish  or  greenish  black.  This  form  of  necrosis 
is  known  as  moist  gangrene.  It  occurs  only  in  external  parts  and  in 
those  internal  organs  to  which  the  air  is  freely  accessible,  as  the  lungs. 
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When  met  with  in  other  situations  it  is  due  to  infection  with  septic 
matter. 

In  many  cases  the  necrotic  process  is  associated  with  fatty  degene- 
ration. The  dead  tissue  then  presents  somewhat  different  characters, 
otten  becoming  caseous  or  liquefying.  These  forms  will  be  con- 
sidered in  the  chapters  devoted  to  tMs  form  of  degeneration. 

The  changes  in  certain  tissues  must  now  be  considered  more  particu- 
larly. Firstly,  with  regard  to  the  blood:  This  fluid  undergoes  the 
earliest  and  most  rapid  change.  The  haemoglobin  escapes  from  the 
red  corpuscles,  partly  by  exudation,  and  partly  by  the  destruction  of 
the  corpuscles  themselves,  and  dissolved  in  the  liquor  sanguinis  per- 
meates the  surrounding  tissues.  The  corpuscles  are  ultimately  com- 
pletely annihilated,  nothing  remaining  but  a  few  minute  granules. 
The  staining  of  the  tissues  with  haemoglobin  is  commonly  known  as 
post  mortem  staining,  and  the  appearances  it  presents  are  very  charac- 
teristic. The  lining  membrane  of  the  heart  and  bloodvessels,  being 
in  immediate  contact  with  the  blood  after  death,  are  the  parts  princi- 
pally affected.  The  staining  is  of  an  uniform  pinkish-red  color,  thus 
differing  from  the  punctiform  and  stratiform  redness  of  hypersemia 
from  which  it  must  be  carefully  distinguished.  The  amount  of  staining 
is  in  proportion  to  the  rapidity  with  which  decomposition  has  taken 
place,  and  to  the  amount  of  blood  contained  in  the  part  at  the  time  of 
death. 

In  muscle  the  arrest  of  nutrition  is  accompanied  by  a  state  of  rigi- 
dity, known  as  the  Rigor  3Iortis.  This  is  a  peculiar  condition  of  the 
muscles  observed  in  almost  all  bodies  after  death,  in  which  they  become 
firm  and  somewhat  shortened,  as  though  in  a  state  of  chronic  contrac- 
tion. It  comes  on  as  soon  as  the  muscles  have  lost  their  irritability 
— i.  e.,  their  capability  of  responding  to  artificial  stimulation  ;  in  other 
words,  as  soon  as  the  nutritive  processes  have  completely  ceased.  The 
time  of  its  appearance  will  therefore  depend  upon  the  state  of  nutrition 
of  the  muscles  at  the  time  of  death  ;  the  more  healthy  and  vigorous 
this  is,  the  longer  it  is  before  the  nutritive  processes  completely  cease, 
and  consequently  the  longer  it  is  before  the  rigor  mortis  supervenes. 
The  length  of  its  duration  and  its  intensity  are  in  direct  proportion  to 
the  lateness  of  its  appearance.  In  people,  for  example,  who  are  in 
perfect  health,  and  die  suddenly,  as  from  accident,  the  rigor  mortis 
does  not  usually  come  on  until  from  ten  to  twenty-four  hours  after 
death  ;  it  is  very  marked,  and  often  lasts  two  or  three  days.  In  those, 
on  the  other  hand,  Avho  die  from  some  exhausting  disease,  as  from 
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chronic  phthisis  or  the  adynamic  fevers,  in  which  the  nutrition  of  the 
muscles  becomes  much  impaired,  the  rigor  mortis  appears  very  soon, 
sometimes  as  early  as  ten  minutes  after  death  ;  it  is  very  slight,  and 
may  pass  off  in  less  than  an  hour.  It  has  been  said  that  in  cases  of 
death  from  poisoning  by  carbonic  acid  and  sulphuretted  hydrogen, 
from  liofhtning,  and  from  some  of  the  severer  forms  of  the  advnamic 
fevers,  the  rigor  mortis  is  entirely  absent.  It  is  doubtful,  however, 
if  this  is  the  case,  as  the  rigor  mortis  has  probably  escaped  observa- 
tion, owing  to  its  early  supervention  and  rapid  disappearance.  As 
soon  as  the  rigor  mortis  has  passed  off  decomposition  of  the  muscular 
tissue  commences. 

With  regard  to  the  nature  of  the  change — it  was  formerly  supposed 
to  be  a  spontaneous  contraction,  the  last  act  of  vitality  on  the  part  of 
the  muscle.  More  recently,  however,  Kiihne  and  others  have  shown 
that  it  is  really  owing  to  the  coagulation  of  the  albuminous  substance 
of  the  muscle — myosin.  The  myosin,  fluid  during  life,  coagulates 
when  nutrition  has  ceased,  the  coagulation  being  attended  by  the 
liberation  of  a  free  acid.  Thus  is  produced  the  firmness,  hardness, 
and  opacity  of  the  muscle,  which  disappear  as  soon  as  disintegration 
and  decomposition  commence.  The  transverse  striation  of  the  fibres 
then  becomes  indistinct,  and  gives  place  to  irregular  rows  of  granules 
and  fat  molecules,  the  muscle  softens,  its  sarcolemma  is  destroyed, 
and  ultimately  nothing  remains  but  a  soft  structureless  debris.  This 
change  occurs  not  only  in  muscle,  but  in  the  cells  of  other  tissues  a 
similar  coagulation  of  the  protoplasm  takes  place  on  the  cessation  of 
the  nutritive  processes. 

Respecting  the  changes  in  other  tissues — protoplasm  generally  not 
only  coagulates  but  tends  to  become  finely  granular  after  death.  It 
sometimes  increases  in  size  so  that  the  cells  look  swollen ;  and  in 
nucleated  cells  the  nucleus  often  shrinks  or  entirely  disappears. 
The  cells  ultimately  break  up  into  molecules  of  various  sizes.  In 
adipose  tissue,  the  cells  diminish  in  size,  owing  to  the  escape  of  the 
fluid  fat  which  diffuses  itself  throughout  the  surrounding  structures. 
The  fibres  of  connective  tissue  swell  up,  become  opaque,  and  ulti- 
mately liquefy.  In  nerve-fibres,  the  white  substance  of  Schwann 
coagulates  and  collects  into  small  drops  (myelin)  with  the  neurilemma. 
Cartilage  and  bone  resist  the  necrotizing  process  longer  than  any  of 
the  tissues  and  are  the  least  altered  by  it. 

Terminations. — The  termination  of  the  necrotic  process  varies. 
It  may,  after  involving  a  greater  or  less  extent  of  tissue,  become 
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arrested,  and  a  "line  of  demarcation"  form  between  the  dead  and 
living  parts — Circumscribed  Crangrene ;  or  the  process  may  continue 
to  extend  without  any  such  attempt  at  recovery — Diffuse  Gangrene. 
Whether  the  one  or  the  other  occurs  will  depend,  in  great  measure, 
upon  the  presence  or  absence  of  any  pre-existing  local  weakness  either 
in  the  circulation  or  the  tissues.  Necrotic  processes  in  a  healthy  in- 
dividual tend  to  become  circumscribed,  but  when  the  circulation  is 
enfeebled,  or  the  vitality  of  the  tissues  impaired,  as  in  the  aged,  they 
are  liable  to  be  diifuse.  (See  "  Senile  Gangrene.")  The  presence 
of  septic  bacteria  also  tends  to  interfere  with  the  arrest  of  a  necrotic 
process. 

When  the  process  becomes  arrested,  the  dead  tissue — the  sphacelus 
or  slough — acts  as  a  foreign  body,  and  as  such  sets  up  inflammatory 
changes  in  the  adjacent  living  structures,  and  by  this  means  it  is  ulti- 
mately removed  or  becomes  encapsuled.  The  tissues  immediately 
surrounding  the  necrosed  part  are  thus  in  a  state  of  inflammation,  as 
is  evidenced  in  external  structures  by  their  swelled  condition,  red 
color,  and  high  temperature.  As  the  necrotic  process  ceases,  the 
dead  fragment  becomes  limited  by  this  line  of  inflamed  tissue,  which 
constitutes  the  "Zme  of  demarcation^^  between  the  dead  and  living 
parts.  Along  this  line  a  process  of  suppuration  takes  place,  and  by 
means  of  this  the  dead  mass  is  gradually  separated  from  the  surround- 
ing structures.  The  ultimate  termination  of  the  process  depends 
principally  upon  the  situation  of  the  aifected  part — if  this  be  super- 
ficial, the  slough  is  thrown  off,  as  in  external  parts,  the  intestines,  the 
pharynx,  etc.,  an  ulcerated  surface  being  left.  If  the  dead  mass  is 
deeply  seated,  its  removal  becomes  possible  only  by  the  extension  of 
the  necrotizing  process  to  the  surface,  as  is  exemplified  by  the  spon- 
taneous removal  of  necrosed  bone  through  fistulous  openings  in  the 
soft  parts. 

In  other  cases  the  inflammatory  process  which  takes  place  in  the 
tissues  surrounding  the  dead  part  is  less  intense,  and  the  formation  of 
pus  is  less  abundant  and  is  soon  followed  by  that  of  vascularized  con- 
nective tissue,  a  layer  of  which  is  ultimately  formed  around  the 
necrosed  mass,  by  which  it  becomes  encapsuled.  This  occurs  espe- 
cially in  internal  parts.  Examples  of  it  are  furnished  by  foreign 
bodies,  hemorrhagic  infarcts,  accumulated  epithelial  products,  portions 
of  necrosed  bone,  and  a  foetus  in  the  abdominal  cavity,  all  of  wliich 
may  thus  become  surrounded  by  a  layer  of  connective  tissue.     The 
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part  when  thus  encapsuled  is  usually  rendered  inert  and  no  longer 
acts  as  an  irritant  to  the  tissues  in  which  it  lies;  it  undergoes  a 
gradual  process  of  absorption  and  drying  up,  and  often  becomes 
calcified. 


CHAPTER  III. 


NUTRITION  IMPAIRED. 


It  has  been  seen  in  the  preceding  chapter  that  the  absolute  arrest 
of  nutrition  is  followed  by  the  complete  cessation  of  all  manifestations 
of  vitality  and  function,  constituting  necrosis  or  local  death.  Those 
conditions  must  now  be  considered  in  which  the  interference  with 
nutrition,  for  the  most  part,  falls  short  of  absolute  arrest,  and  in 
which,  although  vitality  is  impaired,  death  is  only  an  occasional  se- 
quence. Such  conditions  are  comprised  under  "Atrophy,"  and 
"  Degeneration." 

Atrophy. 

Atrophy  is  a  diminution  in  the  amount  of  a  tissue,  owing  either  to 
diminution  in  the  size,  or  diminution  in  the  number,  of  the  histological 
elements  of  which  it  is  composed.  It  is  attended  by  loss  of  weight, 
and  impairment  of  function.  When  the  elements  are  diminished  in 
size  only,  it  is  called  Simple  Atrophy ;  when  the  number  is  dimin- 
ished, it  is  QdWedi  Numerical  Atrophy.  These  two  varieties  are  often 
associated,  being  different  stages  of  the  same  process. 

Simple  diminution  in  the  size  of  the  elements  of  a  tissue  is  the  most 
common  condition  met  with  in  atrophy.  It  is  well  exemplified  by 
Avhat  takes  place  in  ordinary  emaciation,  in  which  the  fat  gradually 
disappears  from  the  subcutaneous  adipose  tissue.  Adipose  tissue  is 
merely  common  connective  tissue,  many  cells  of  which  are  distended 
with  fat.  When  a  person  emaciates,  the  fat  is  gradually  removed 
from  the  cells  so  that  they  diminish  in  size,  and  the  fat  which  com- 
pletely filled  the  cell  may  be  reduced  to  a  few  isolated  drops ;  the 
cell-wall  and  nucleus  at  the  same  time  often  become  distinctly  visible 
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(Fig.  4).     Here  there  is  no  destruction  of  the  cells,  no  diminution 
in  their  number,  but  simply  the  removal  of  some  of  their  contents. 


Fig.  4. 


Adipose  tissue.    A.  Normal.     B.  Atrophic,  from  a  case  of  phthisis,     a.  A  single  fat-cell,  with 
cell-wall,  nucleus,  and  drop  of  fat.     X   300.     (Virchow.) 

As  the  fat  is  removed  from  the  cells  it  is  usually  partially  replaced 
by  a  serous  fluid.  A  multiplication  of  the  nucleus  is  also  often  ob- 
served. 

This  diminution  in  the  size  of  the  elements  may  take  place  in  any 
tissue.  The  cells  of  all  glandular  organs  may  thus  become  atrophied, 
and  so  produce  a  diminution  in  the  size  of  the  whole  organ.  Mus- 
cular tissue  in  the  same  way  atrophies  by  the  diminution  in  the  size 
of  its  primitive  fasciculi ;  and  here  also,  as  in  adipose  tissue,  the  pro- 
cess appears  often  to  be  associated  with  a  multiplication  of  the  nuclei 
of  the  muscle.  In  all  these  cases  the  elements  remain  almost  un- 
changed, and  hence  all  that  is  necessary  for  the  restitution  of  the 
tissue  is  an  increase  in  their  nutritive  activity,  and  the  assimilation 
of  more  material. 

A  diminution  in  the  number  of  elements — numerical  atrophy — is 
often  an  advanced  stage  of  the  more  simple  process.  The  elements 
not  only  diminish  in  size,  but  some  of  them  actually  perish  and  cease 
to  exist  as  vital  agents.  This  destruction  of  histological  elements 
which  occurs  both  in  atrophy  and  in  some  forms  of  degeneration  has 
been  called  by  Virchow  Necrohiosis.  In  it,  restitution  is  only  possi- 
ble by  the  production  of  ncAv  elements,  whereas  in  simple  atrophy 
repair  can  be  effected  Avithout  new  formation.  In  certain  tissues,  as 
the  spleen,  lymphatic  glands,  and  skin,  atrophy  is  probably  always 
due  mainly  to  numerical  loss. 

Atrophy  may  be  general — affecting  to  a  greater  or  less  extent  all 
the  organs  and  tissues  of  the  body,  or  it  may  be  imrtial  and  limited 
to  particular  parts.  General  atrophy  affects  in  the  first  place  the 
subcutaneous  adipose  tissue,  then  the  adipose  tissue  in  other  situa- 
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tions,  as  that  surrounding  the  viscera  and  in  the  omentum,  then  the 
muscles  and  glandular  organs,  and  lastly  the  nervous  and  osseous 
structures. 

Although  atrophy  in  its  strict  signification  consists  simply  in  a 
diminutiom  in  the  size  or  in  the  number  of  the  component  elements 
of  a  tissue,  it  is  rarely  a  perfectly  simple  process,  but.  is  usually  asso- 
ciated with  more  or  less  fatty  degeneration.  This  is  owing  to  the 
fact  that  whenever  the  nutrition  of  a  part  is  so  much  interfered  with 
as  to  cause  it  to  atrophy,  it  is  very  prone  to  undergo  fatty  changes  ; 
and  it  will  be  seen,  when  speaking  of  "fatty  degeneration,"  that  this 
process  owes  its  origin  to  causes  similar  to  those  which  produce  atro- 
phy itself. 

Etiology. — In  speaking  of  the  causes  of  atrophy,  it  will  be  nec- 
essary to  distinguish  between  those  which  act  upon  the  tissues  gen- 
erally, and  those  which  have  merely  a  local  influence. 

Greneral  Ati'oijhy  may  be  caused  by: — 
■  1.  Deficient  Supply  of  Nutritive  Material. — "Whatever  interferes 
with  the  supply  of  nutritive  material  to  the  tissues  will  be  followed 
by  their  atrophy.  Deficient  supply  of  food ;  obstruction  to  the  pas- 
sage of  the  food  into  the  stomach  or  intestines,  as  in  stricture  of  the 
oesophagus  or  pylorus ;  the  mal-assimilation  which  results  from  the 
various  conditions  giving  rise  to  dyspepsia  ;  interference  with  the  ab- 
sorption of  the  chyle,  from  obstruction  of  the  thoracic  duct,  or  disease 
of  the  mesenteric  glands  constituting  the  so-called  "  tabes  mesente- 
rica ;"  may  all  in  this  manner  be  causes  of  general  atrophy. 

2.  Excessive  Waste. — All  those  conditions  which  are  attended  by 
the  loss  of  large  quantities  of  nutritive  material  may  be  causes  of 
general  atrophy.  Such  conditions  are  furnished  by  continuous  hemor- 
rhages, profuse  and  long-continued  suppuration  such  as  often  occurs 
in  caries  and  empyema,  diarrhoea,  and  the  excretion  of  large  quanti- 
ties of  albumen  or  sugar  as  in  Bright's  disease  or  diabetes.  The 
waste  resulting  from  the  increased  tissue-change  which  accompanies 
acute  febrile  diseases  must  also  be  included  under  this  head. 

3.  Impaired  Nutritive  Activity. — This  constitutes  an  important 
element  in  the  production  of  the  atrophy  of  old  age, — senile  atrophy. 
As  life  advances,  the  vitality  of  the  elements  gradually  diminishes, 
their  ability  to  separate  nutritive  material  from  the  blood  and  to 
assimilate  it  for  their  own  maintenance  becomes  less  and  less,  and 
hence  they  gradually  atrophy,  and  ultimately  all  manifestations  of 
their  vitality  may  cease. 
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Although  general  atrophy  may  thus  be  referred  to  one  of  the  fore- 
going causes,  it  is  rarely  a  simple  process,  but  usually  depends  upon 
the  combined  influence  of  two  or  more  of  them.  The  atrophy  asso- 
ciated with  pulmonary  phthisis,  for  example,  results  partly  from  the 
loss  of  nutritive  material  in  the  profuse  expectoration  and  diarrhoea, 
partly  from  the  deficient  supply  consequent  upon  the  imperfect  oxida- 
tion of  the  blood  and  upon  the  interference  with  assimilation  which  is 
so  often  caused  by  structural  changes  in  the  stomach  and  intestines, 
and  partly  from  the  increased  tissue-change.  In  senile  atrophy,  again, 
in  addition  to  the  general  diminution  of  nutritive  activity,  there  is 
frequently  some  condition  of  the  digestive  organs  interfering  with 
assimilation  which  materially  aids  in  producing  the  ultimate  result. 
The  atrophy  which  accompanies  the  acute  febrile  diseases  is  by  no 
means  a  simple  process,  increased  tissue-change,  loss  of  appetite,  and 
interference  with  assimilation  being  all  component  parts  of  it. 

Partial  Atrophy  may  be  caused  by  :  — 

1.  Imperfect  Supply  of  Blood. — The  effect  of  interfering  with  the 
supply  of  blood  to  a  part  will  depend  upon  the  extent  of  the  inter- 
ference. If  it  be  entirely  cut  off  the  part  will  die  (see  "  Necrosis"), 
if  merely  diminished  it  will  atrophy. 

Diminished  supply  of  arterial  blood  is  a  common  cause  of  atrophy, 
and  may  be  brought  about  in  various  ways.  The  nutrient  vessels 
may  be  obstructed  by  pressure  exercised  upon  them  within  or  without 
the  organ  to  which  they  are  distributed.  In  cirrhosis  of  the  liver, 
the  pressure  exercised  by  the  new  growth  of  inter-lobular  tissue 
causes  atrophy  of  the  secreting  structures.  In  other  cases  the  supply 
of  blood  is  diminished  by  interference  with  the  circulation  at  some 
distance  from  the  part,  as  by  the  pressure  of  a  tumor  upon  the  artery 
leading  to  it.  The  atrophy  of  the  proximal  end  of  the  shaft  of  a 
bone  after  fracture  above  the  point  of  entrance  of  its  nutrient  artery 
is  due  to  the  same  cause. 

The  atrophies  which  result  from  pressure  exercised  directly  upon 
the  part  itself  are  also  owing  to  the  consequent  interference  with 
nutritive  supply.  Atrophy  of  the  sternum  from  the  pressure  of  an 
aneurism,  atrophy  of  the  kidney  from  the  pressure  of  retained  secre- 
tion— as  in  stricture  of  the  urethra,  enlarged  prostate,  etc.,  and 
atrophy  of  the  skull  in  chronic  hydrocephalus,  are  well-known  exam- 
ples of  these  atrophies  from  pressure. 

Mechanical  congestion  in  the  same  way  often  leads  to  atrophy. 
The  circulation  is  impeded,  the  blood  is  not  returned  normally  by  the 
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veins,  hence  there  is  deficient  arterial  supply,  and  atrophy  results. 
This  is  seen,  for  example,  in  the  liver  of  heart  disease.  (See 
"  Mechanical  Hypersemia  of  Liver.") 

2.  DimmisJied  Functional  Activity. — This  is  the  most  common 
cause  of  atrophy,  many  examples  of  which  are  furnished  both  by 
physiological  and  pathological  processes.  After  birth  those  parts 
which  are  no  longer  required  to  serve  any  purpose  in  the  economy 
gradually  atrophy  and  waste.  The  ductus  arteriosus,  the  umbilical 
arteries  and  vein,  the  Wolffian  bodies,  and  later — the  thymus  gland, 
all  in  this  manner  disappear.  The  involution  of  the  uterus  after 
delivery,  the  wasting  of  the  spleen  and  lymphatic  glands  in  advanced 
life,  and  of  the  lower  jaw  after  the  loss  of  the  teeth,  are  other  physio- 
logical examples  of  atrophy  from  this  cause. 

Muscles  which  from  any  cause  have  long  remained  inactive  atrophy. 
This  is  seen  in  the  various  forms  of  paralysis;  also  in  limbs  which 
have  become  incapacitated,  either  on  account  of  anchylosis,  or  of 
chronic  disease  of  the  bones  or  joints. 

After  the  establishment  of  an  artificial  anus  the  lower  part  of  the 
intestine  atrophies,  and  becomes  converted  into  a  fibro-cellular  cord. 

Bones  in  the  same  manner  atrophy  from  want  of  use.  After  the 
amputation  of  a  limb  the  cut  end  of  the  bone  atrophies;  and  atrophy 
of  the  orbit  follows  extirpation  of  the  eyeball. 

Interference  with  the  function  of  nerves  is  also  followed  by  their 
atrophy.  This  is  seen  in  the  atrophy  of  the  optic  nerve  which  often 
follows  destruction  of  the  eye,  and  also  in  the  atrophy  of  the  nerves 
of  a  limb  which  has  long  been  incapable  of  action. 

3.  Increased  Functional  Activity .—'IlWi'S,  may  in  quite  exceptional 
cases  be  a  cause  of  atrophy  ;  much  more  commonly,  however,  it  is  a 
cause  of  hypertrophy.  Certain  glands  sometimes  atrophy  from  ex- 
cessive use,  especially  the  testicle. 

4.  The  Action  of  Special  Substances. — Certain  substances  admin- 
istered internally  appear  to  be  capable  of  producing  atrophy. 
Iodine,  bromine,  mercury,  lead,  and  the  alkalies,  may  be  enumerated 
amongst  the  most  important  of  these.  Iodine  and  mercury  exercise  a 
special  influence  upon  the  lymphatic  system,  and  bromine  upon  the 
organs  of  generation. 

5.  Nervous  Influence. — -Respecting  the  influence  of  the  nervous 
system  as  a  direct  cause  of  atrophy  little  is  certainly  known.  That 
atrophy  is  a  frequent  sequence  of  changes  in  the  nerve  trunks  and 
nervous  centres  there  can  be  no  doubt;  but  it  is  probably  in  most 
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cases  to  be  attributed  to  an  indirect  influence.  The  gradual  atrophy 
of  muscles,  for  example,  which  have  become  paralyzed  from  lesions  in 
the  brain  or  spinal  cord,  is  usually  rather  the  result  of  the  consequent 
interference  with  their  function,  than  of  any  direct  influence  upon  their 
nutrition.  In  lesions  of  certain  portions  of  the  nervous  system,  how- 
ever, especially  in  those  involving  the  large  ganglion  cells  of  the  an- 
terior cornua  of  the  spinal  cord,  such  as  occur,  for  example,  in  infantile 
spinal  paralysis,  and  also  after  some  injuries  of  the  nerve  trunks,  the 
muscles  waste  with  great  rapidity.  In  these  and  similar  cases  it  must 
be  assumed  that  the  nutrition  of  the  muscles  is  more  or  less  directly 
influenced  by  the  nervous  system.  (See  "Introduction.")  In  some 
cases  also,  changes  in  the  nervous  system  may  cause  atrophy  by  affect- 
ing the  size  of  the  bloodvessels,  and  so  interfering  with  the  supply  of 
blood. 

6.  Inflammation. — This  is  sometimes  described  as  a  common  cause 
of  atrophy.  The  atrophy,  however,  which  is  such  a  frequent  sequence 
of  an  inflammatory  process  is  in  most  cases  due  to  that  new  growth  of 
fibroid  tissue  which  is  developed  in  chronic  inflammations.  The  new 
tissue,  by  the  pressure  which  it  exercises,  causes  atrophy  of  the  proper 
structures  of  the  organ.  This  is  seen,  for  example,  in  cirrhosis  of  the 
liver.  It  is  probable,  also,  that  the  impairment  of  vitality  which  re- 
sults from  an  inflammatory  process  may  lead  to  atrophy  of  the  histo- 
logical elements,  independently  of  the  existence  of  new  fibroid  growth. 

Physical  Characters. — The  estimation  of  atrophy  is  often  a  mat- 
ter of  considerable  difficulty.  The  great  criterion  is  diminution  in 
absolute  weight.  The  weight  of  an  organ,  however,  varies  consider- 
ably in  health  ;  it  varies  with  the  weight  of  the  body  as  a  Avhole,  and 
it  may  be  less  than  natural  from  incomplete  development.  The  same 
is  true  also  of  the  muscular  and  osseous  systems.  An  accumulation  of 
blood  and  serosity  in  an  organ  may  again  increase  its  Aveight,  and  thus 
constitute  a  source  of  fallacy.  This  is  often  the  case  in  organs  which 
have  been  for  some  time  mechanically  congested,  in  which,  although 
their  size  and  weight  may  be  increased,  their  tissue  is  considerably 
diminished  in  amount. 

Organs  which  are  atrophied  are  usually  diminished  not  only  in 
weight,  but  also  in  size.  In  most  cases  they  contain  less  blood,  they 
are  drier,  firmer,  and  more  fibrous  in  consistence  than  in  health. 
Their  functional  powers  are  invariably  diminished.  The  Avhole  of 
the  textures  of  Avhich  an  organ  is  composed  may  suffer ;  some,  how- 
ever, usually  do  so  more  than  others.     The  fibrous  constituents  are 
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the  last  to  atrophy;  hence  the  firmness,  toughness,  and  loss  of  elas- 
ticity so  commonly  met  with  in  the  atrophied  parts.  In  glandular 
organs,  the  secreting  cells  are  usually  the  first  to  show  signs  of 
atrophy ;  they  become  smaller,  and  are  often  finely  granular,  from 
the  presence  of  molecular  fat ;  the  vessels  and  nerves  also  share  in 
the  wasting  process.  In  the  subcutaneous  cellular  tissue,  the  fat  is 
gradually  removed  from  the  cells,  which  thus  diminish  in  size.  In 
muscles  the  primitive  fasciculi  become  smaller,  and  their  transverse 
striae  gradually  disappear ;  ultimately  the  whole  of  the  contents  of 
the  sarcolemma  may  be  entirely  removed,  and  nothing  remain  but 
the  connective  tissue.  This  process  is  usually  accompanied  by  more 
or  less  fatty  degeneration  of  the  muscular  fibres,  and  in  some  cases 
by  the  development  of  fat  between  the  fasciculi.  (See  "  Fatty  Infil- 
tration of  Muscle.") 

Atrophy   of   Bone. 

Atrophy  of  bone  is  always  attended  by  a  diminution  in  weight,  but 
not  always  by  a  diminution  in  size.  It  is  met  with  in  two  forms.  In 
one,  the  compact  and  cancellous  tissue  gradually  become  absorbed,  the 
medullary  canal  diminishes  in  size,  and  the  whole  bone  thus  becomes 
smaller.  This  is  known  as  concentric  atrophy.  It  is  met  with  espe- 
cially in  the  long  bones,  in  cases  of  long-standing  anchylosis,  disloca- 
tions, or  paralysis. 

In  the  other  variety  of  atrophy  there  is  no  diminution  in  the  size 
of  the  bone,  but  merely  a  gradual  conversion  of  compact  into  cancel- 
lous tissue.  The  whole  bone  thus  becomes  rarefied,  and  it  is  exceed- 
ingly light  and  brittle,  so  that  it  fractures  with  great  facility.  This, 
in  contra-distinction  to  the  former  variety,  is  known  as  eccentric 
atrophy.  It  is  usually  met  with  as  a  senile  change,  and  is  in  most 
cases  accompanied  by  more  or  less  fatty  degeneration. 

Pulmonary   Vesicular   Emphysema. 

This  appears  to  be  the  proper  place  to  describe  the  changBs  met 
with  in  the  lungs  in  emphysema,  inasmuch  as  these  changes  are  char- 
acterized mainly  by  atrophy  of  the  walls  of  the  air-vesicles. 

Emphysema  consists  essentially  in  a  permanent  enlargement  of  the 
infundibula  and  air-vesicles  in  larger  or  smaller  areas  of  the  lungs. 
The  dilatation  appears  usually  to  commence  in  the  infundibulum,  and 
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to  extend  from  this  to  the  air-vesicles  which  open  into  it,  so  that 
ultimately  the  whole  may  be  thrown  into  one  large  cavity.  As  the 
process  proceeds,  communications  are  established  between  adjacent 
groups  of  air-vesicles,  and  thus  cavities  of  still  larger  area  are  pro- 
duced. 

Atroplious  Emphysema. — The  more  minute  histological  changes 
which  accompany  emphysema  vary  somewhat  in  different  varieties  of 
the  disease.  In  that  form  of  emphysema  which  occurs  in  old  people, 
and  which  is  essentially  a  senile  change,  the  alterations  in  the  walls  of 
the  air-vesicles  consist  simply  of  atrophy  of  the  several  structures  of 
which  they  are  composed  : — hence  the  term  atrophous  or  small-lunged 
emphysema,  which  is  applied  by  Sir  W.  Jenner  to  this  variety  of  the 
disease.  The  air-vesicles  may  not  be  much  increased  in  size,  but 
several  of  them  are  thrown  into  one,  their  walls  are  considerably 
thinner  than  natural,  the  connective  tissue,  elastic  tissue,  and  blood- 
vessels all  having  apparently  shared  in  the  wasting  process.  There 
is  usually  also  an  abnormal  amount  of  pigmentation.  Such  lungs  are 
smaller  than  natural,  and  quickly  collapse  when  the  thorax  is  opened. 

Hypertroplious  Emphysema. — In  the  other  important  variety  of 
emphysema  the  lungs  are  increased  in  size,  so  that  they  often  bulge 
forwards  when  the  thorax  is  opened,  and  in  contradistinction  to  the 
former  variety,  certain  constituents  of  the  lung-tissue  appear  to  be 
increased  in  amount,  inasmuch  as  the  lungs  are  less  crepitant,  and 
feel  somewhat  denser  and  tougher  than  natural.  This  is  described 
by  Sir  W.  Jenner  as  hyp)ertrophous  or  large-lunged  emphysema. 

When  such  lungs  are  examined  microscopically,  it  will  be  found 
that  the  dilatation  of  the  air-vesicles  is  more  marked  than  in  atro- 
phous emphysema,  although  less  general  in  its  distribution.  The 
atrophic  changes  also  do  not  affect  equally  the  various  tissues  which 
make  up  the  alveolar  walls.  The  elastic  fibres  appear  to  be  more 
especially  wasted,  whilst,  according  to  some  observers,  the  connective 
tissue  is  increased.  I  have  been  unable  to  discover  any  marked  in- 
crease of  the  connective  tissue  in  the  alveolar  walls,  although  an  in- 
crease of  this  tissue  is  often  to  be  seen  around  the  smaller  interlobular 
bloodvessels  and  bronchi.  The  capillary  bloodvessels  which  are  dis- 
tributed on  the  walls  of  the  air-vesicles  are  atrophied  and  diminished 
in  calibre,  owing  to  the  stretching  and  pressure  which  result  from  the 
vesicular  dilatation,  whilst  the  larger  interlobular  vessels  are  often 
found  thickened  and  distended  with  blood.     In  some  cases  there  is 
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more  or  less  fatty  degeneration  of  the  epithelium,  and  usually  an 
abnormal  pigmentation  of  the  lung. 

Etiology. —It  would  be  beyond  the  scope  of  the  present  work  to 
discuss  the  various  theories  which  have  been  propounded  to  account 
for  the  development  of  emphysema.  It  is,  however,  obvious  that  all 
conditions  which  increase  the  pressure  on  the  inside  of  the  air-vesi- 
cles, or  damage  the  resisting  powers  of  their  walls,  may  be  causes  of 
permanent  vesicular  dilatation. 

Increased  pressure  on  the  inside  of  the  air-vesicles  may  result 
from — 

1st.  Violent  expiratory  efforts  with  closed  glottis,  such  as  occur 
during  the  act  of  coughing,  blowing  wind  instruments,  violent  muscu- 
lar exertion,  etc.  Those  parts  of  the  lungs  which  are  least  supported 
will  be  over-distended.     This  is  the  expiratory  theory  of  Jenner. 

2d.  Certain  portions  of  the  lungs  being  incapable  of  expansion, 
owing  to  collapse,  consolidation,  asthmatic  spasm,  etc.  There  will  be 
excessive  tension  in  those  parts  into  which  the  air  can  enter. 

Impairment  of  the  resisting  power  of  the  air-vesicles  may  result 
from — ■ 

1st.  The  loss  of  elasticity  and  atrophy  which  is  a  concomitant  of 
old  age.  This  is  the  most  important  element  in  the  causation  of  atro- 
phous  emphysema. 

2d.  The  atrophy  of  the  air-vesicles  resulting  from  that  stretching 
of  their  walls  and  obliteration  of  their  bloodvessels  which  is  caused 
by  their  over-distension  from  increased  pressure  exercised  upon  their 
inner  surface. 

3d.  Damage  to  the  walls  of  the  air-vesicles  which  probably  in  cer- 
tain cases  results  from  previous  attacks  of  pulmonary  inflammation, 
or  from  some  interference  with  their  nutrition  due  to  mode  of  life  or 
to  other  causes. 

Degeneration. 

The  "Degenerations"  include  a  class  of  morbid  processes  which  are 
characterized  by  an  alteration  in  the  quality  of  the  tissues,  and  which, 
like  atrophy,  are  attended  by  impairment  of  function,  and  often  by 
annihilation  of  histological  elements. 

The  alteration  in  the  quality  of  the  tissue  results  either  from  its 
direct  metamorphosis  into  a  new  material,  or  from  its  infiltration  with 
some  substance  which  has  been  conveyed  to  it  from  without. 
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Atrophy  and  degeneration  thus  so  far  resemble  one  another,  that  in 
both  processes  nutrition  is  impaired  and  function  interfered  with.  In 
atrophy,  however,  as  pointed  out  by  Virchow,  nutrition  is  simply 
altered  in  quantity^  the  waste  of  the  tissue  is  in  excess  of  the  assimi- 
lation of  new  material,  and,  consequently,  there  is  a  diminution  in  the 
amount  of  the  tissue  and  an  impairment  of  its  functional  powers.  In 
degeneration,  on  the  other  hand,  nutrition  is  altered  in  quality,  a  new 
substance  exists  in  the  tissues,  which  either  originates  in  the  tissue 
itself,  or  infiltrates  it  from  without  ;  this  is  attended  by  impairment 
of  the  vitality  and  functions  of  the  elements  of  which  the  tissue  is 
composed,  resulting  either  from  the  presence  of  the  new  material,  or 
dependent  upon  the  same  conditions  as  those  which  gave  rise  to  its 
formation. 

Etiology. — Of  the  causes  of  the  Degenerations  as  a  class,  but  little 
can  be  said,  the  various  forms  depending  for  the  most  part  upon 
different  conditions.  These  will  be  considered  under  their  respective 
heads.  Our  knowledge  of  this  class  of  morbid  processes  is  neces- 
sarily very  incomplete,  inasmuch  as  so  little  is  known  of  the  chemi- 
cal changes  which  take  place  within  cells.  (See  "  Physiology  of 
Cells.") 

The  Degenerations  may  be  divided  into  two  classes — the  Metamor- 
phoses and  the  Infiltratioyis. 

1.  The  Metamorphoses. — These  are  characterized  by  the  direct 
metamorphosis  of  the  albuminoid  constituents  of  the  tissues  into  a 
new  material.  This  is  usually  followed  by  the  destruction  of  the 
histological  elements  and  the  softening  of  the  intercellular  substance, 
so  that  ultimately  all  trace  of  structure  may  be  lost,  and  the  function 
be  completely  arrested.  The  Metamorphoses  include  Fatty,  Mucoid, 
Colloid,  and  probably  Lardaceous  Degeneration. 

2.  The  Infiltrations. — These  differ  from  the  Metamorphoses  inas- 
much as  the  new  material  which  exists  in  the  tissues  is  not  derived 
from  their  albuminoid  constituents,  but  is  deposited  in  them  from  the 
blood :  there  is  an  infiltration  and  deposition  of  a  new  substance. 
This  is  rarely  followed  by  destruction  of  the  histological  elements,  or 
by  softening  of  the  intercellular  substance  ;  hence  the  structure  of 
the  tissue  is  much  less  altered  than  in  the  Metamorphoses,  and  func- 
tion is  usually  much  less  interfered  with.  The  Infiltrations  include 
Fatty,  Calcareous,  and  Pigmentary  Infiltration. 


FATTY    DEGENERATION.  43 


CHAPTER  IV. 


FATTY   DEGENERATION. 


Fatty  Deg-eneration  is  an  abnormal  accumulation  of  fat  in  the 
tissues.  An  accumulation  of  fat  occurs,  however,  under  very  differ- 
ent circumstances,  and  under  the  general  term  of  "  fatty  degeneration" 
are  included  different  pathological  processes.  Before  proceeding  to 
describe  these  processes  and  the  histological  changes  which  they  pro- 
duce, it  will  be  well  to  consider,  in  the  first  place,  the  sources  from 
which  the  fat  met  with  in  the  body  is  derived  ;  and  secondly,  the 
circumstances  under  which  it  may  accumulate  so  as  to  constitute  a 
morbid  process. 

Cfeneral  Pathology  of  Fatty  Degeneration. — The  chief  source  of  the 
fat  met  with  in  the  body  is  the  oleaginous  constituents  of  the  food. 
A  portion  of  these  are  stored  up  in  the  cells  of  certain  tissues,  to  be 
utilized  as  producers  of  force  and  heat  when  the  requirements  of  the 
system  may  demand  it.  The  cells  of  adipose  tissue,  those  of  the 
medulla  of  bone,  and,  to  a  less  extent,  those  of  the  liver,  thus  serve 
as  physiological  reservoirs  for  fat. 

The  other  source  from  which  fat  may  be  derived  is  from  saccha- 
rine and  albuminous  principles.  The  albuminous  principles  in  the 
process  of  nutrition  undergo  decomposition,  and  the  products  of  their 
decomposition  contain  a  certain  amount  of  fat.  This  is  usually  com- 
pletely removed  by  oxidation,  but  under  certain  circumstances  the 
oxidation  is  incomplete,  and  the  fat  accumulates  in  the  cells  of  the 
tissue. 

In  considering  the  circumstances  under  which  an  accumulation  of 
fat  in  the  tissues  may  constitute  a  morbid  process,  it  is  to  be  remarked 
that  it  often  becomes  exceedingly  difficult  here  to  draw  any  sharp  line 
of  demarcation  between  health  apd  disease.  This  is  especially  the  case 
when  the  accumulation  of  fat  is  excessive  in  situations  where  fat  is 
normally  met  with.  When  it  occurs  in  abnormal  situations -the  mor- 
bid nature  of  the  process  is  evident. 

An  accumulation  of  fat  in  the  tissues  may  occur  so  as  to  constitute 
a  morbid  process  under  the  four  following  conditions  : — 
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1st.  When  the  food  contains  an  excess  of  fat,  or  of  substances 
capable  of  becoming  converted  into  fat.  Under  such  circumstances 
the  oxygen  taken  into  the  body  is  insufficient  to  oxidize  the  excess, 
and  it  consequently  accumulates  in  the  cells. 

An  accumulation  of  fat  from  this  cause  occurs  as  a  physiological 
process  in  the  growth  of  adipose  tissue.  Adipose  tissue  is  a  con- 
nective tissue  containing  numerous  cells  which  are  distended  with  fat. 
The  growth  of  this  tissue  thus  consists  simply  in  the  fatty  infiltration 
of  more  of  these  cells.     (Fig.  5.)     If  this  be  excessive  it  constitutes 


Fig.  5. 


Fatty  Infiltration  of  Connective  Tissue.     Showing  the  accumulation  of  fat  within  the  ceUs. 
X  300.     (Eindfieisch.) 


obesity.  The  temporary  accumulation  of  fat  in  the  liver  during  the 
digestion  of  an  aliment  rich  in  fatty  substances  is  another  example  of 
this  kind  of  deposition.  This  will  be  described  when  speaking  of  the 
"fatty  liver."  If  the  amount  of  fat  be  very  great  it  may  accumu- 
late, not  only  in  normal  situations,  but  also  in  tissues  where  fat  is  not 
usually  met  with,  and  in  both  cases  the  accumulation  will  thus  consti- 
tute a  morbid  process. 

2d.  When  there  is  no  such  excess  of  fatty  substances  in  the  food, 
but  the  processes  of  oxidation  are  so  imperfectly  performed,  either 
locally  or  generally,  that  the  fat  contained  in  a  natural  diet  is  incom- 
pletely oxidized. 

3d.  When  the  fat  which  is  liberated  from  the  nitrogenous  constitu- 
ents of  the  food  during  the  process  of  nutrition  does  not  undergo  the 
complete  oxidation  Avhich  it  should,  and  so  remains  within  the  cells. 

4th.  When  the  fat  which  is  liberated  from  the  protoplasm  of  cells 
during  the  progress  of  nutrition  is  incompletely  oxidized,  and  so  accu- 
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mulates  in,  and  takes  the  place  of,  the  protoplasm.  Here  there  is  a 
gradual  replacement  of  the  protoplasm  by  molecular  fat,  so  that  the 
cell  ultimately  may  be  completely  destroyed. 

Fatty  degeneration  in  which  there  is  this  destruction  of  histological 
elements  is  one  of  the  most  common  forms  of  the  disease,  and  it  will 
hereafter  be  more  fully  described  2^:^  fatty  metamorphosis.  Its  nature 
was  first  pointed  out  by  Dr.  Quain  in  his  Avell-known  researches  on 
fatty  degeneration  of  the  heart. ^  Dr.  Quain  then  stated  that  the  fat 
met  with  in  the  muscular  fibres  in  this  condition  was  the  result  of  a 
metamorphosis  of  the  fibres  themselves,  and  was  not  derived  from 
without.  The  truth  of  Dr.  Quain's  teaching  has  since  been  confirmed 
by  the  experimental  investigations  of  Drs.  Voit  and  Bauer. 

Voit  and  Bauer's  investigations  were  made  with  the  object  of  de- 
termining the  source  of  the  fat  in  that  acute  form  of  fatty  degeneration 
which  is  produced  by  poisoning  with  phosphorus,  in  which  the  degen- 
eration is  due  mainly  to  the  destruction  of  the  red  blood  cells,  and 
the  consequent  diminution  in  the  oxidizing  power  of  the  blood. ^  ^-fhey 
gave  phosphorus  to  dogs  which  had  for  some  days  previously  been 
starved,  so  that  any  fat  which  might  be  present  in  the  tissues  after 
death  could  not  have  been  derived  either  from  the  food  or  from  the 
adipose  tissue  of  the  animals.  The  phosphorus  produced  very  ex- 
tensive and  general  fatty  degeneration,  and  the  fat  must  obviously 
have  arisen  from  the  protoplasm  of  the  cells.  Voit  concludes  from 
these  investigations — 1st.  That  the  transformation  of  albumin  which 
takes  place  in  cells  is  independent  of  the  supply  of  oxygen,  but  that 
if  the  oxygen  be  deficient,  the  fat  and  other  products  of  the  transfor- 
mation, being  incompletely  oxidized,  accumulate  in  the  cell.  2d. 
That  the  presence  of  fat  in  the  cells  may  thus  be  due  to  increased 
transformation  of  the  albumin,  or  to  diminished  oxidation  of  the  pro- 
ducts of  its  decomposition.  3d.  That  the  fatty  degeneration  in  poi- 
soning by  phosphorus  is  due  both  to  an  increased  transformation  of 
the  albumin  of  the  cells,  and  to  diminished  oxidation  of  the  fat  and 
other  products  of  the  transformation. 

It  will  thus  be  seen  that  of  the  four  conditions  enumerated  as 
causes  of  fatty  degeneration,  in  all,  with  the  exception  of  th«  first, 
the  accumulation  of  the  fat  is  principally  due  to  incomplete  oxidation, 
whilst  in  the  first  there  is  no  imperfection  in  the  oxidizing  processes, 

'  "  Medico-Chirurgical  Trans.  Lond.,"  1850,  vol.  xxxiii. 

2  Voit  and  Bauer,  "  Zeitsclirift  fur  Biologic,"  vii.  pp.  63-85  ;  and  Voit,  "  Neues 
Repertorium  fiir  Pharmacie,"  xx.  pp.  340-349. 
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but  the  oxidizable  materials  are  in  excess.  These  two  conditions  are 
frequently  associated. 

Incompleteness  of  oxidation,  and  a  consequent  tendency  to  the 
production  of  fat,  occurs  under  various  circumstances.  The  red  blood 
cells  being  the  carriers  of  oxygen,  all  those  conditions  in  which  the 
supply  of  blood  is  interfered  with,  the  red  blood  cells  diminished  in 
number  or  defective  in  quality,  or  the  oxygenation  of  the  blood  im- 
perfectly performed,  may  lead  to  fatty  degeneration. 

Interference  with  the  supply  of  blood  to  a  part  and  consequent 
fatty  degeneration  from  imperfect  oxidation  may  result  from  narrow- 
ins:  of  the  nutrient  bloodvessels.  This  is  seen  in  the  heart  as  the 
result  of  atheromatous  changes  in.  the  coronary  arteries,  and  in  organs 
in  which  the  lumen  of  the  vessels  is  diminished  by  lardaceous  changes. 
The  interference  with  the  supply  of  blood  caused  by  inflammation  and 
mechanical  congestion  in  the  same  way  leads  to  fatty  degeneration. 
Organs  and  tissues  which  have  been  long  disused,  and  in  which  con- 
sequently the  quantity  of  blood  circulating  through  them  and  the 
oxidation  processes  become  diminished,  undergo  fatty  changes  (see 
"  Fatty  Infiltration  of  Muscle");  as  do  also  the  cancers  and  other 
rapidly-growing  tumors  in  which  the  rapidity  of  growth  is  out  of 
proportion  to  the  vascular  supply. 

An  alteration  in  the  blood  as  a  whole,  and  a  consequent  general 
tendency  to  fatty  changes,  is  seen  in  chlorosis  and  in  those  conditions 
of  anaemia  which  are  sometimes  produced  by  chronic  and  acute  dis- 
eases ;  also  in  the  fatty  degeneration  which  results  from  the  destruction 
of  the  red  blood  cells  by  phosphorus.  The  long  continued  abuse  of 
alcohol,  and  the  influence  of  a  high  temperature,  by  diminishing  the 
absorption  of  oxygen  by  the  tissues  tend  to  produce  fatty  changes. 
The  senile  forms  of  fatty  degeneration,  which  affect  especially  the 
cornea  and  cartilage,  are  due  to  that  diminution  in  the  activity  of  the 
circulation  which  exists  in  old  age.  Lastly,  the  imperfect  oxygenation 
of  the  blood  which  results  from  chronic  diseases  of  the  lungs  con- 
stitutes an  important  element  in  the  causation  of  the  fatty  degeneration 
which  so  frequently  exists  in  these  diseases. 

In  proceeding  to  consider  the  histological  changes  which  are  pro- 
duced in  the  tissues  by  an  accumulation  of  fat,  it  is  in  the  first  place 
to  be  remarked  that  in  those  cases  in  which  the  fat  is  derived  from  the 
food,  it  is,  for  the  most  part,  deposited  in  those  situations  in  which  fat 
is  normally  met  with  ;  whereas  when  it  originates  in  the  tissues  it  may 
occur  in  the  cells  of  any  part.     The  changes  produced  in  the  tissues 
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must  obviously  vary  in  the  two  cases.  Where  the  fat  is  derived  from 
the  metamorphosis  of  the  nitrogenous  constituents  of  cells,  the  process 
is  accompanied  by  more  or  less  destruction  of  the  cell,  and  by  a  cor- 
responding impairment  of  its  functional  powers — the  tissues  are 
destroyed  in  the  process  ;  whilst  in  the  other  cases  no  such  destruction 
usually  takes  place.  Although  these  two  conditions  may  occasionally 
be  associated,  yet,  owing  to  the  marked  difference  in  the  results  which 
they  respectively  produce,  it  will  be  well  to  speak  of  them  separately; 
that  in  which  the  fat  is  derived  from  the  metamorphosis  of  the  tissues 
being  termed  Fatty  Metamorphosis,  that  in  which  it  is  derived  from 
the  oleaginous,  saccharine,  or  nitrogenous  principles  of  the  food  Fatty 
Infiltration. 

Fatty    Infiltration. 

In  Fatty  Infiltration,  the  fat  Avhich  is  deposited  within  the  cells 
usually  occurs  as  distinct  drops  of  oil.  In  the  earliest  stages  of  the 
process  these  are  very  small,  but  as  the  deposition  proceeds  they 
gradually  accumulate  and  run  together,  displacing 
and  obscuring  the  nucleus  and  protoplasm,  until  the 
cell  is  completely  filled  and  distended  with  oil. 
(Fig.  6.)  The  vitality  and  functions  of  the  cells 
are  but  little  impaired  by  the  accumulation,  and  the 
protoplasm — although  rendered  almost  invisible 
when  this  is  excessive — remains  unaltered.  The 
cells  within  which  the  fat  accumulates  not  being 
destroyed,  the  removal  of  the  fat  is  all  that  is  neces- 
sary to  restore  them  to  their  original  condition. 
As  already  stated,  fatty  infiltration  occurs  as  a  tratton.  x  3oo.  (Emd- 
physiological  process  in  the  growth  of  adipose  tis-  ^^^^'^^■^ 
sue,  and  also  in  the  liver  during  the  digestion  of  an  aliment  rich  in 
fatty  substances. 


Fig.  6. 


Liver  Cells-  in  various 
stages   of  Fatty   InfiU 


Fatty   Infiltration   of   Muscle. 

.  In  muscle,  fatty  infiltration  is  frequently  met  with  as  a  morbid  pro- 
cess. The  cells  in  the  connective  tissue  which  surrounds  the  fasciculi 
of  the  muscle  become  filled  with  fat;  and  this  development  of  fat 
between  the  primitive  muscular  fasciculi  has  often  been  confounded 
with  degeneration  of  the  fibres  themselves.  In  this  latter  process, 
however,  which  will  subsequently  be  described  2,^  fatty  metamorpJiosis 
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of  muscle,  there  is  a  direct  metamorpliosis  of  the  muscular  fihres  into 
fat ;  whereas  in  the  condition  now  under  consideration,  there  is  a 
deposition  of  fat  betiveen  the  fasciculi,  which  remain — during  the 
earlj  stages,  at  all  events — unaffected.  The  interstitial  fat  varies  in 
amount.  In  some  cases  single  rows  of  fat  cells  alternate  with  rows 
of  muscular  fasciculi ;  at  other  times  the  accumulation  is  less  regular, 
more  existing  between  some  fibres  than  between  others:  in  all  cases, 
however,  the  muscular  elements  may  be  discovered  lying  amongst  the 
fat.     (Fig-  7.)     If  the  latter  be  very  considerable  in  amount,  the 


Fig.  7. 


'siCM^. 


Fatty  Infiltration  of  Heart.  A  section  from  the  more  external  portion  of  the  left  ventricle  of 
the  heart,  showing  the  growth  of  fat  between  the  muscular  fibres.  The  fibres  are  in  some  places 
atrophied  and  commencing  to  undergo  fattj  metamorphosis.     X  200. 


muscle  may  appear  to  the  naked  eye  to  be  entirely  converted  into 
fat;  but  the  microscope  will  always  reveal  the  muscular  structure  in 
which  it  is  embedded. 

This  condition  is  frequently  met  with  in  animals  which  have  been 
fattened,  the  fat  increasing  not  only  in  the  usual  situations,  but  also 
accumulating  between  the  fasciculi  of  the  muscles.  In  muscles  also 
which  from  any  cause  have  for  some  time  been  incapacitated,  and  in 
which  consequently  the  circulation  of  blood  and  the  oxidation  pro- 
cesses are  reduced  to  a  minimum,  this  interstitial  growth  is  extremely 
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liable  to  occur — ex.  gr.,  in  the  extensors  of  the  wrist-joint  in  cases  of 
lead-poisoning,  and  in  long  standing  paralyses  from  lesions  of  the 
brain  or  cord,  also  in  muscles  which  have  been  rendered  useless  by 
anchylosis  of  a  joint.  In  progressive  muscular  atrophy,  as  Virchow 
has  shown,  the  affected  muscles  exhibit  this  change,  together  with 
true  fatty  metamorphosis. 

Fatty  Infiltration  of  the  Heart. — In  the  heart  fatty  infiltration  is 
not  unfrequently  met  with ;  and  here  it  is  especially  important  to  dis- 
tinguish it  from  the  much  more  grave  condition  in  which  the  fibres 
themselves  are  primarily  affected.  In  health,  there  is  a  varying 
amount  of  fat  covering  the  surface  of  the  heart  beneath  the  visceral 
layer  of  the  pericardium,  which  is  always  most  abundant  in  the 
grooves  between  the  auricles  and  ventricles,  where  it  surrounds  the 
bloodvessels.  This  may  increase  so  as  to  completely  envelop  the 
organ,  and  at  the  same  time  gradually  insinuate  itself  between  the 
muscular  fibres,  so  that  to  the  naked  eye  all  appearance  of  muscular 
structure  may  be  lost,  the  walls  looking  like  a  mass  of  fat.  In  hearts 
less  affected,  striae  of  fat  will  be  seen  lying  amongst  the  muscle. 
(See  Fig.  7.)  The  fat  is  always  most  abundant  near  the  surface,  the 
muscular  structure  becoming  more  evident  towards  the  endocardium. 

The  immediate  effect  of  the  interstitial  growth  is  to  displace  and 
compress  the  muscular  fibres  between  which  it  insinuates  itself,  and  in 
doing  so  it  diminishes  the  contractile  power  of  the  muscle.  This  is 
especially  important  when  occurring  in  the  heart.  The  pressure,  how- 
ever, which  it  exercises  upon  the  fibres  and  the  accompanying  blood- 
vessels, ultimately  causes  atrophic  and  degenerative  changes.  Thus 
the  fasciculi  gradually  atrophy,  the  transverse  striation  becomes  indis- 
tinct and  is  replaced  by  molecular  fat ;  in  fine,  true  metamorphosis  of 
the  muscle  is  established.  These  two  processes,  indeed,  not  uncom- 
monly go  hand  in  hand  together,  the  interstitial  infiltration  preceding 
the  intrastitial  metamorphosis. 

Fatty  Infiltration  of  the  Liver. 

In  the  liver  fatty  infiltration  is  exceedingly  frequent,  constituting 

what  is  commonly  known  as  the'  "  fatty  liver."     The   hepatic  cells 

always  contain  a  small  quantity  of  fat,  which  is  temporarily  increased 

after  the  ingestion  of  fatty  substances.     It  will  be  well  to  describe 

this  physiological  infiltration  before  proceeding  to  the  morbid  process. 

The  ingestion  of  an  aliment  rich  in  fatty  substances  is  followed  by 
4 
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a  temporary  excess  of  fat  in  the  portal  blood,  and  by  the  deposition 
and  temporary  accumulation  of  a  portion  of  this  within  the  hepatic 
cells.  This  fat  is  first  deposited  in  the  cells  which  are  in  immediate 
contact  with  the  capillaries  of  the  portal  vein,  and  thus  is  produced 
an  excess  of  fat  in  the  cells  at  the  circumference  of  the  hepatic 
lobules.  This  gradually  passes  from  the  cells  at  the  circumference  to 
those  in  the  interior,  whence  it  is  ultimately  conveyed  again  into  the 
circulation.  This  process  goes  on  until  the  excess  of  fat  is  removed 
from  the  blood,  when  the  hepatic  cells  again  acquire  their  former 
character.  There  is  thus  a  transitory  accumulation  of  fat  within  the 
hepatic  cells  which  is  gradually  removed,  the  vitality  of  the  cells  not 
being  thereby  impaired. 

The  morbidly  fatty  liveri&-frfl'6  "w|ilcb.<^tains  an  abnormal  quantity 
of  fat,  and  here  also,  a^me-f^t  is  usu^jf^bcosited  from  the  blood  in 
the  portal  capillarie/^e  inCTStJ^i^s^rst  '^Ji^fervable  in  the  external 
zone  of  the  hepatic/ loljutea;  R(W0:.1R])1  It  adjumulates  here  within 


JO 


Fatty  Liver.  Showing  the  accumulation  of  fat  iu  those  cells  more  especially  which  are 
situated  in  the  external  zone  of  the  lobule.  There  is  also  an  increase  in  the  interlobular 
connective  tissue  (Cirrhosis).     V.  Hepatic  vein.     I.  Interlobular  connective  tissue.     X  ^^O. 


the  cells  as  minute  globules,  which  as  they  increase  coalesce  and  form 
large  drops  of  fat.  These  ultimately  completely  fill  and  distend  the 
cells    which  at  the  same  time  become  larger  and  more  globular  in 
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shape.  (See  Fig.  6.)  As  the  process  proceeds,  the  accumulation 
advances  from  the  periphery  towards  the  centre  of  the  lobule,  until 
its  whole  mass  may  be  involved,  and  the  cells  universally  become  dis- 
tended with  fat.  The  vitality  of  the  cells  is  not  materially  impaired 
by  the  infiltration ;  they  continue  to  perform  their  functions,  as  is 
shown  by  the  presence  of  bile  in  the  stools  and  in  the  gall-bladder. 
In  some  exceptional  cases  the  accumulation  of  fat  is  most  marked 
around  the  hepatic  vein.  This,  according  to  Virchow,  is  probably  to 
be  explained  by  supposing  that  the  fat  is  becoming  excreted,  and  that 
only  the  last  cells  retain  a  little  of  it. 

The  fatty  liver  is  somewhat  increased  in  size,  in  advanced  stages 
often  considerably  so.  The  surface  is  smooth,  the  edges  are  thickened 
and  rounded,  the  specific  gravity  is  diminished,  although  the  absolute 
weight  may  be  increased.  If  the  infiltration  be  slight,  involving 
merely  the  portal  zone  of  the  lobules,  the  cut  surface  will  present  a 
mottled  appearance,  the  external  fatty  zone  being  of  an  opaque 
yellowish-white  color,  w^hilst  the  central  portion  remains  unaltered,  or 
is  perhaps  somewhat  hypersemic.  The  more  extensive  the  infiltration 
the  larger  is  the  pale  zone,  and  ultimately,  when  the  whole  lobale  is 
involved,  there  may  be  left  in  the  centre  merely  a  reddish-brown  point, 
which  corresponds  with  the  commencement  of  the  hepatic  vein ;  and 
in  many  cases  even  this  point  is  lost.  The  organ  is  then  of  an  almost 
uniform  opaque  yellowish-white  color,  and  the  boundary  between  the 
individual  lobules  may  be  completely  obscured.  In  exceptional  cases 
the  accumulation  of  fat  is  much  more  abundant  in  some  portions  of 
the  liver  than  in  others,  so  that  on  section,  yellowish  points  and 
streaks  are  seen  scattered  over  its  surface.  The  consistence  of  the 
organ  is  much  diminished,  it  feels  doughy,  and  pits  on  pressure  with 
the  finger,  and  the  knife  used  to  cut  it  becomes  coated  with  oil.  The 
pressure  exercised  by  the  infiltrated  fat  produces  considerable  angemia 
of  the  organ,  but  the  interference  with  the  circulation  is  never  sufficient 
to  cause  ascites,  hemorrhage,  or  other  evidences  of  portal  congestion. 

The  liver  is  especially  liable  to  become  the  seat  of  fatty  accumu- 
lation. This,  as  shown  by  the  late  Dr.  Bence  Jones,  is  owing — 
firstly,  to  the  excess  of  non-nitrogenous  oxidizable  matter  in  the  por- 
tal blood  ;  secondly  to  the  deoxidized  condition  of  the  portal  blood  ; 
and  thirdly,  to  the  low  pressure  and  slowness  of  circulation  in  the 
portal  vessels — conditions  the  least  favorable  to  oxidation.^ 

'   "  Lectures  ,(>ii  Pathology  and  Therapeutics."     Dr.  Bence  Jones,  p.  179. 
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An  accumulation  of  fat  in  the  liver  occurs  under  two  opposite  con- 
ditions— one  in  which  there  is  general  obesity,  and  the  fat  accumu- 
lates in  the  liver  in  common  with  other  parts  ;  and  another,  in  which 
there  is  general  emaciation,  and  a  consequent  impairment  of  the 
oxygenating  power  of  the  blood.  The  fatty  infiltration  of  the  liver 
which  is  so  constantly  associated  with  certain  chronic  diseases  of  the 
lungs,  is  also  partly  due  to  imperfect  oxygenation  of  the  blood  from 
destruction  of  lung-tissue.  Fatty  liver  caused  by  phosphorus  and 
other  poisons  has  been  already  alluded  to. 

The  other  variety  of  fatty  degeneration — fatty  metamorphosis — 
will  be  described  in  the  following  chapter. 


CHAPTER  V. 

FATTY  DEGENERATION  (^Continued'). 

Fatty    Metamorphosis. 

This  diifers  from  fatty  infiltration,  inasmuch  as  the  fat  is  derived 
from  the  albuminous  constituents  of  the  tissues  themselves,  and  not 
from  the  fatty,  saccharine,  or  nitrogenous  principles  of  the  food. 

The  process  consists  in  the  gradual  replacement  of  the  protoplasm 
of  cells  by  molecular  fat,  in  the  manner  described  in  the  preceding 
chapter.  The  fat  makes  its  appearance  as  minute  granules  and 
molecules,  usually  first  in  the  protoplasm,  and  subsequently  in  the 
nucleus.  The  granules — Avhich  are  characterized  by  their  dark  color, 
sharp  contour,  strong  refractive  power,  and  solubility  in  ether — 
gradually  increase  in  number,  and  ultimately  the  whole  of  the  proto- 
plasm may  be  transformed.  As  they  increase  some  of  them  may 
coalesce,  and  so  form  distinct  drops  of  fat.  As  the  process  proceeds 
the  cells  undergo  an  increase  in  size  and  become  more  globular  in 
shape,  the  nucleus  becomes  involved,  the  cell-wall,  when  this  exists, 
is  destroyed,  and  the  cell  may  thus  be  converted  into  a  mass  of  gran- 
ular fat.     (Fig.  9.) 

These  granules  of  fat  sometimes  remain  for  some  time  in  a  coherent 
form,  and  they  then  constitute  what  Avere  formerly  known  as  the 
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"inflammatory"  or  "exudation  cor-  Fig.  9. 

puscles,"  or  "  corpuscles  of  Gluge,"  «  3 

which  are   so  common  in  chronic  ce- 
rebral softening,  and  in  some  other        "^3    W     ||||         v:.^k  ,.^.Jl 
forms  of  fatty  degeneration.  (Fig.  9,     ^^^   ^^^^  *'^''  "-^^f} 

h.')  Ultimately  the  albuminous  mat- 
ter between  the  granules  of  fat  lique- 
fies, the  corpuscles  break  up,  and  the 

.        .                   ,                  .  Fatty  Metamorplwsis  of  Cells,    a.  From 

fat  becomes  distributed    m  the  tissue  a   cancer.     6.    From   the  brain   ia  chronic 

/■t:\-        f\     7\        mi                           1  softenin£r.    The  latter  show  the  large "  ^ran- 

(Fig.   9,  h).      These  granular  corpus-  ^j,,  corpuscles,"  and  also  the  manner  in 

Cles     will    be    more    fully    considered  which  these  become  disintegrated.    X200. 

when  speaking  of  cerebral  softening. 

Types  of  this  pathological  process  are  furnished  by  many  well-known 
physiological  ones,  one  of  the  most  characteristic  of  which  is  perhaps 
the  secretion  of  milk.  The  secretion  of  milk  takes  place  in  the  fol- 
lowing manner :  The  mammary  gland  becomes  exceedingly  vascular, 
white  blood-corpuscles  escape  from  the  vessels,  the  epithelium  multi- 
plies, and  a  large  number  of  young  cells  thus  make  their  appearance 
in  the  ducts  of  the  gland.  These  cells  as  they  are  produced  become 
converted  into  fat,  the  cells  break  up,  and  the  fatty  matters  in  a  more 
or  less  coherent  form  constitute  the  milk-corpuscles.  In  the  earliest 
stages  of  the  process  the  granules  of  fat  cohere  and  form  the  colos- 
trum-corpuscles, which  are  precisely  analogous  to  the  large  granular 
corpuscles  met  with  in  chronic  cerebral  softening,  etc.  (Fig.  9,  &}  ;  but 
as  the  secretion  becomes  fully  established,  and  the  disintegration  of 
the  cells  takes  place  more  rapidly,  the  fatty  molecules  become  at  once 
distributed  in  the  liquid  in  which  they  are  suspended,  giving  to  the 
secretion  its  characteristic  white  color.  The  milk-corpuscles  thus 
formed  are  replaced  continuously  by  new  cells,  which  in  their  turn 
undergo  fatty  metamorphosis,  and  in  this  manner  a  continuous  forma- 
tion and  destruction  of  cells  take  place.  Other  examples  of  fatty 
metamorphosis  are  afforded  by  the  formation  of  the  sebaceous  matter 
of  the  skin,  the  cerumen  of  the  ears,  and  the  corpus  luteum  in  the  ovary  ; 
all  of  which  take  place  in  the  same  way  by  the  fatty  metamorphosis 
and  destruction  of  newly  formed  cells. 

The  immediate  effect  of  fatty  metamorphosis  is  to  produce  more  or 
less  softening  of  the  affected  part,  and  necessarily  to  impair  or  anni- 
hilate function.  If  large  tracts  of  tissue  are  affected,  the  change  is 
readily  recognizable  by  the  diminution  in  consistence  and  elasticity 
which  are  produced,  and  in  many  cases  also  by  the  opaque  yellowish- 
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white  color.  If,  however,  the  change  is  limited  to  minute  portions  of 
the  tissues,  its  existence  can  only  be  discovered  with  the  aid  of  the 
microscope. 

The  fatty  particles  into  which  the  cells  have  been  transformed  are, 
under  favorable  circumstances,  readily  absorbed.  The  fat  may  thus 
be  removed  and  the  degenerative  process  cease  before  the  part  has 
been  dangerously  involved.  Such  recovery  probably  often  occurs, 
for  example,  in  the  kidneys  and  heart.  When  the  elements  are  com- 
pletely degenerated  the  fatty  debris  is  also  usually  removed  by 
absorption.  This  is  seen  in  the  fatty  degeneration  and  absorption  of 
inflammatory  products,  such  as  occurs  in  croupous  pneumonia.  In 
order  for  such  absorption  to  take  place  it  is  necessary  that  the  tissue 
should  be  freely  supplied  Avith  bloodvessels.  If  this  is  not  the  case, 
the  degenerated  products  are  liable  to  undergo  certain  changes 
whereby  they  become  converted  into  a  pultaceous  crumbling  material 
somewhat  resembling  cheese  : — this  is  known  as  caseatimi. 

Caseation. — This  is  a  modification  of  the  degenerative  process  in 
which  the  fatty  products  gradually  dry  up  into  a  yellowish  friable 
material,  which  has  been  compared  to  soft  cheese.  This  change 
appears  to  be  owing  to  a  natural  dryness  of  the  degenerated  tissue, 
resulting  from  deficient  vascular  supply.  It  is  most  frequent  in  parts 
which  contain  but  few  vessels,  or  in  those  in  which  these  become 
obliterated  by  inflammatory  products  or  by  some  new  growth. 
Growths  composed  of  closely-crowded-cells — as  epithelial  accumula- 
tions within  the  pulmonary  alveoli,  growths  in  the  lymphatic  glands, 
in  the  brain,  and  in  osseous  structures,  are  the  most  liable  to  become 
caseous. 

The  process  consists  in  a  gradual  drying  up  of  the  degenerated 
elements  ;  the  fluids  are  absorbed,  the  cells — which  are  many  of  them 
incompletely  degenerated — shrivel  and  atrophy,  the  fat  undergoes 
partial  saponification,  cholesterine  forms,  and  the  tissue  thus  becomes 
converted  into  a  soft,  yellowish-white,  cheesy  substance,  composed  of 
atrophied  cells,  fatty  debris,  and  cholesterine  crystals.  This  material 
may  gradually  dry  up  more  and  more,  and  ultimately  become  encap- 
suled  by  a  layer  of  fibrous  tissue. 

These  cheesy  matters  are  constantly  met  with,  especially  in  the 
lunffs,  and  Considerable  confusion  has  arisen  as  to  their  nature  and 
origin  in  this  situation.  This  has  proceeded  from  its  having  been 
formerly  the  custom  to  look  upon  all  cheesy  masses  as  essentially 
tubercular.     Tubercle,  it  is  true,  often  undergoes,  to  a  greater  or  less 
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extent,  fatty  degeneration,  and  it  may  thus,  like  all  other  growths 
which  have  undergone  this  process,  become  converted  into  a  yellow 
cheesy  substance  ;  but  it  is  by  no  means  true  that  all  cheesy  masses 
are  tubercular.  The  pathological  significance  of  caseation  is  thus 
less  limited  than  was  formerly  supposed,  and  although  this  change  is 
undoubtedly  most  common  in  tuberculous  and  scrofulous  lesions,  its 
occurrence  merely  indicates  that  the  elements  have  undergone  fatty 
metamorphosis,  and  under  no  circumstances  is  it  in  itself  evidence  of 
any  one  particular  form  of  morbid  growth.  (See  "  Scrofulous 
Inflammation.") 

The  caseous  mass  may  subsequently  become  calcified,  or  undergo 
a  process  of  softening  and  liquefaction. 

Calcification. — This  is  an  advanced  stage  of  the  preceding  pro- 
cess. It  most  frequently  occurs  in  those  cases  in  which  the  caseous 
mass  is  completely  inclosed  and  isolated  from  the  external  air,  as 
when  in  the  lymphatic  glands,  in  bone,  or  Avhen  encapsuled  in  the 
lungs.  The  mass  becomes  infiltrated  with  calcareous  particles,  and 
is  thus  converted  into  a  calcareous  concretion.  (See  "  Calcareous 
Degeneration.") 

Softening. — This  process  consists  in  a  liquefaction  of  caseous 
substance,  which  is  probably  owing  to  some  chemical  change  in  its 
constituents.  It  most  commonly  occurs  in  parts  which  come  into  con- 
tact with  the  external  air,  especially  in  those  situated  in  the  lungs. 
The  caseous  mass  liquefies,  and  is  converted  into  a  thin  puriform  liquid, 
containing  curd-like  cheesy  matter,  which  to  the  naked  eye  looks  much 
like  pus,  but  under  the  microscope  is  seen  to  consist  simply  of  granu- 
lar debris,  fafc,  and  cholesterine  crystals.  This,  if  not  discharged, 
may,  like  the  caseous  masses,  unltimately  dry  up  and  become  calcified. 

Fatty   Degeneration    of  Arteries. 

Fatty  degeneration  of  arteries  may  be  a  primary  or  secondary 
afi"ection.  As  a  secondary  process  it  is  met  with  in  atheroma  and 
other  inflammatory  conditions  of  the  vessels,  in  which  the  fatty  change 
is  preceded  by  a  cellular  infiltration  of  the  sub-endothelial  connective 
tissue.     (See  "  Atheroma.") 

Primary  fatty  degeneration  is  a  passive  process,  not  being  preceded 
by  any  increased  nutritive  activity  of  the  parts  affected  by  it.  It  may 
aflect  both  the  internal,  middle,  and  external  coats  of  the  artery,  but 
it  is  most  common  in  the  first-named  situation.     The  change  usually 
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Fatty  Degeneration  of  the  Internal  Coat  of 
the  Aorta.  Small  yellowish-white  patches  scat- 
tered over  the  lining  membrane  of  the  vessel. 
A  very  thin  layer  peeled  ofl'  and  X  -^00,  showing 
the  groups  of  fat  molecules,  and  the  distribution 
of  fat  in  the  intima. 


Fig.  10.  ^^  commences    in   the    endothelium 

and  the  connective  tissue  cells  in 
the  most  internal  layers  of  the 
inner  coat,  small  groups  of  cells 
becoming  affected  in  various  parts 
of  the  vessel ;  and  it  may  grad- 
ually extend  from  within  out- 
wards, the  intercellular  substance 
softening,  until,  in  exceptional 
cases,  the  whole  thickness  of 
the  intima  is  destroyed.  (Fig. 
10.) 

In  the  earlier  stages  of  the  process  the  condition  is  recognized 
by  the  existence  of  small,  irregular-shaped  patches  of  an  opaque 
yellowish-white  color,  projecting  very  slightly  above  the  surface  of 
the  intima.  These,  which  are  so  constantly  met  with  on  the  lining 
membrane  of  the  aorta,  may  at  first  be  mistaken  for  atheroma.  They 
are  in  most  cases,  however,  readily  distinguishable  by  their  super- 
ficiality, and  by  the  facility  with  which  they  can  be  stripped  off'  from 
the  subjacent  layers,  which  present  a  natural  appearance.  In  atheroma, 
on  the  other  hand — which  affects  the  deeper  structures — if  the  super- 
ficial layer  be  removed,  the  opacity  and  thickening  are  seen  to  exist 
beneath  it.  In  many  cases  the  change  is  limited  entirely  to  the 
innermost  layers  of  the  vessel ;  the  more  the  subjacent  tissues  are  in- 
volved, the  greater  is  the  irregularity  in  the  shape  of  the  patches,  and 
the  less  readily  can  they  be  separated  with  the  forceps.  The  opaque 
patches  occasionally  break  down,  the  cells  are  destroyed,  the  inter- 
cellular substance  softens,  and  the  granular  debris  is  carried  away  by 
the  circulation,  leaving  small,  irregular,  superficial  erosions  upon  the 
lining  membrane  of  the  vessel.  These  erosions  are  not  ulcers  in  the 
true  sense  of  that  term,  not  being  the  result  of  an  active  process. 
They  resemble  the  superficial  erosions  so  common  upon  the  mucous 
membrane  of  the  stomach,  as  described  by  Dr.  Wilson  Fox. 

Simple  fatty  degeneration  may  occur  in  any  of  the  arteries,  but  it 
is  in  the  smaller  ones  that  its  injurious  influence  is  most  marked,  and 
in  these  it  is  more  especially  liable  to  affect  the  external  coat.  (Fig. 
11.)  Here,  by  diminishing  the  elasticity  and  contractility  of  the 
vessels,  it  causes  degenerative  changes  in  the  parts  Avhich  they  sup- 
ply, and  often  leads  to  rupture.  This  is  exemplified  by  many  cases 
of  chronic  cerebral  softening  and  cerebral  hemorrhages,  althouorh 
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Fig.  11. 


here  atheromatous  are  often  associated  with  the  fatty  changes.  In 
the  larger  arteries,  as  the  aorta — where  it  is  exceedingly  common — 
it  is  of  less  importance,  the  inflam- 
matory process,  atheroma,  having 
here  a  far  more  deleterious  effect. 

Fatty  Degeneration  of  Capilla- 
ries.— The  capillaries  may  also  he 
the  seat  of  fatty  changes.  Here 
they  are  most  common  in  the  ner- 
vous centres,  and  in  the  kidneys  in 
Bright's  disease.  (See  Fig.  11,  5.) 
The  process  commences  in  the  en- 
dothelial cells,  and  may  involve 
considerahle  areas  of  the  capillary 
wall,  so  that  rupture  is  often  the 
ultimate  result.  This  is  common 
in  the  smallest  cerebral  bloodves- 
sels, where  it  is  sometimes  a  cause  of  cerebral  (capillary)  hemorrhage. 

Primary  fatty  degeneration  of  bloodvessels  is  in  most  cases  a  senile 
change  ;  it  is  an  expression  of  that  general  impairment  of  vitality  which 
exists  in  advanced  life,  and  is  usually  associated  Avith  similar  changes 
in  other  parts.  When,  however,  it  is  limited  to  the  lining  membrane 
of  the  largest  arteries  it  is  often  met  with  in  early  life  and  in  persons 
who  are  otherwise  perfectly  healthy.  Fatty  degeneration  secondary 
to  inflammatory  conditions  Avill  be  considered  subsequently.  (See 
"Inflammation  of  Bloodvessels.") 


Fatty  Degeneration  of  Small  Vessels  of 
Pia  Mater.  From  a  case  of  chronic  Bright's 
Disease,  a.  A  small  artery,  the  coats  of 
which  are  somewhat  thickened,  b.  A  capil- 
lary, in  which  are  seen  a  few  red  blood-cor- 
puscles.    X  "tOO- 


Fatty  Degeneration  of  Muscle. 

Both  striated  and  non-striated  muscle  may  be  the  seat  of  fatty 
degeneration.  In  the  latter,  the  muscular  fibre-cells  are  the  seat  of 
the  change  ;  they  become  filled  with  fat  granules  and  are  ultimately 
destroyed.  This  condition  is  frequently  met  with  in  the  middle  coat 
of  arteries  which  are  undergoing  fatty  degeneration. 

In  striated  muscle— both  in  the  voluntary  and  in  the  involuntary  of 
the  heart — the  fibres  themselves  are  the  seat  of  the  morbid  process, 
which  consists  in  the  replacement  of  the  albuminous  matter  of  which 
the  fibre  is  composed  by  fat.  The  earliest  stage  of  the  affection  is 
characterized  by  an  indistinctness  in  the  transverse  markings  of  the 
fibres,  which  in  many  parts  become  studded  with  minute  particles  of 
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fat.  (Fig.  12.)  These  gradually  increase  in  number  and  size,  and 
are  usually  distributed  somewhat  irregularly  within  the  sarcolemma. 
In  some  parts  single  rows  of  granules  are  found  run- 
FiG.  12.  j^-j^g  a^JQj^^g  ^\-^Q  length  of  the  fibre  ;  in  "others,  they 

are  grouped  around  the  nuclei  or  arranged  in  trans- 
verse lines  corresponding  with  the  striae  of  the  mus- 
cle. The  fibres  become  extremely  friable,  and  are 
readily  broken  up  into  short  fragments.  As  the 
Fatty  Degenera-  procoss  procecds  the  trausversc  markings  entirely 
tion   of   Muscular    (jig^ppear,  and  nothing  but  molecular  fat  and  oil- 

Fibres     of     Heart.         ,    /  ,  •  i  .         i  i  mi 

a.  Earlier  stage,  globulcs  are  sccu  Within  the  sarcolcmma.  Ihe  sar- 
6.  More  advanced.  gQJgjji^g^  itself  may  ultimately  be  destroyed,  and 
nothing  remain  of  the  original  fibre  but  the  fatty 
debris  into  which  its  albuminous  constituents  have  been  converted. 
This  is  true  fatty  degeneration  of  muscle ;  in  it  the  muscular  elements 
are  destroyed,  and  it  thus  differs  essentially  from  fatty  infiltration, 
in  which  there  is  simply  a  development  of  fat  between  the  fasciculi, 
the  fasciculi  themselves  not  being  primarily  affected.  (See  "  Fatty 
Infiltration  of  Muscle.") 

Fatty  Degeneration   of  the   Heart. 

It  is  in  the  heart  that  fatty  degeneration  of  muscle  is  most  fre- 
quently met  with,  and  here  it  assumes  a  most  important  aspect  from 
the  deleterious  influence  which  it  exercises  upon  the  motor  power  of 
the  organ.  The  muscular  substance  may  be  aifected  throughout,  or 
the  degeneration  may  be  confined  to  certain  portions  of  it.  The 
wider  the  extent  of  tissue  that  is  affected,  the  less  advanced,  as  a  rule, 
is  the  degree  of  the  degeneration.  It  is  in  those  cases  in  which  small 
tracts  of  tissue  only  are  involved  that  the  process  is  met  with  in  its 
most  advanced  stage. 

When  the  change  is  slight  and  more  or  less  general,  the  muscle  is 
somewhat  softer  and  more  flabby  than  natural ;  it  is  more  friable,  and 
often  breaks  with  a  soft  granular  fracture  ;  and  its  color  is  rather 
paler  and  more  opaque  than  that  of  healthy  cardiac  tissue.  Under 
the  microscope  the  muscular  fibres  are  seen  to  have  lost  to  some  ex- 
tent their  striated  appearance,  and  to  contain  granules  of  fat.  (Fig. 
12,  a.) 

This  diff"use  form  of  degeneration  may  occur  in  the  course  of  those 
diseases  in  which  the  oxidation  processes  are  reduced  to    a   mini- 
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mum  ;  in  all  those  diseases,  in  short,  which  are  attended  by  marked 
angemia,  whether  this  angemia  be  gradually  or  rapidly  induced.  In 
the  case  from  which  the  accompanying  drawing  was  taken,  the  degen- 
eration was  acute.     (Fig.  13.)     This  was  the  case  of  a  weakly  young 

Fig.  13. 


«    i 


WW 


Acute  Fatty  Begeration  of  Heart  and  of  other  2ruacles.     a.  Heart.     6.  Eectus  abdominis. 
The  whole  of  the  heart-tissue  was  affected,  and  also  the  muscles  in  other  parts  of  the  body.   X  '^00. 

girl  who  was  under  my  care  suffering  from  slight  valvular  disease. 
She  quickly  succumbed  Avith  acute  fatty  degeneration  of  the  heart  and 
other  muscles,  which  was  induced  by  a  profuse  loss  of  blood  during  a 
menstrual  period,  and  by  inability  to  retain  food.^  Interference  with 
the  circulation  in  the  coronary  arteries  is  also  a  frequent  cause  of  a 
more  or  less  general  degeneration  of  the  muscular  tissue.  This  occurs 
especially  as  a  result  of  aortic  incompetence,  and  explains  the  early 
failure  of  cardiac  power  in  this  form  of  valvular  disease.  Atheroma- 
tous changes  in  these  arteries,  such  as  result  from  the  increased 
blood-pressure  of  Bright's  disease,  lead  in  the  same  way  to  fatty 
degeneration.  Lastly,  in  its  slightest  degrees,  a  diffuse  fatty  degene- 
ration of  the  heart  sometimes  oc'curs  in  the  course  of  acute  febrile 
diseases.  This  will  be  again  referred  to  in  the  chapter  treating  of 
the  histological  changes  produced  by  pyrexia. 

'  This  case  is  reported  in  "  Trans.  Clinical  Society,  London,"  vol.  viii.     1875. 
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Sometimes  the  degeneration,  although  perhaps  more  or  less  gene- 
ral, is  much  more  advanced  in  some  parts  than  in  others.  In  such 
cases  the  heart  presents  a  mottled  appearance  ;  opaque  pale  yellowish 
or  brownish  patches  are  seen  irregularly  distributed  throughout  its 
substance.  These  patches,  which  vary  considerably  in  size  and  form, 
are  met  with  especially  in  the  papillary  muscles,  the  columnge  carnese, 
and  in  the  layers  of  fibres  immediately  beneath  the  endocardium. 
They  may  also  occur  beneath  the  pericardium,  and  in  the  deeper 
portions  of  the  organ.  They  correspond  with  the  most  degenerated 
portions  of  the  tissue.  They  are  soft  and  flabby,  and  have  a  rotten 
consistence,  tearing  readily  under  the  finger.  Under  the  microscope, 
the  fibres  are  seen  to  be  in  an  advanced  stage  of  fatty  degeneration, 
their  sarcolemma  containing  molecules  of  fat  and  oil  globules,  which 
in  many  parts  have  escaped  and  lie  free  amongst  the  surrounding  less 
degenerated  tissues.  (Fig.  12,  b.')  These  more  localized  degenera- 
tions are  most  common  in  old  people,  and  usually  result  from  consider- 
able disease  of  some  branches  of  the  coronary  bloodvessels,  and  not 
from  conditions  of  general  anaemia.  The  peripheral  layers  of  muscu- 
lar tissue  also  frequently  undergo  extensive  fatty  degeneration  as  the 
result  of  pericarditis.  The  connection  between  these  localized  degene- 
rations and  rupture  and  aneurism  of  the  heart  is  well  known. 

Brown  Atrophy  of  the  Heart. — Somewhat  allied  to,  and  occa- 
sionally associated  with,  fatty  degeneration  of  the  heart,  is  the  condi- 
tion known  as  brown  atrophy.  This  consists  in  a  gradual  atrophy  of 
the  muscular  fibres,  together  with  the  formation  of 
granules  of  brownish-yellow  or  blackish  pigment. 
These  granules  of  pigment,  which  are  probably  the 
coloring  matter  of  the  muscles,  are  either  grouped 
in  clusters  around  the  nuclei,  or  more  generally 
distributed  within  the  fibre.  The  fibres  are  fre- 
quently, at  the  same  time,  the  seat  of  more  or  less 
fatty  degeneration.  (Fig.  14.)  This  change  usually 
occurs  as  a  senile  one,  or  as  a  part  of  general 
marasmus  from  other  causes.  It  is  also  met  with 
in  some  cases  of  cardiac  hypertrophy.  Its  recog- 
nition is  in  most  cases  impossible  without  the  aid  of 
the  microscope. 


Fig.  14. 


Brown  Atrophy  of 
the  Heart.  Showing 
the  granules  of  pig- 
ment and  the  atrophy 
of  the  fibres.  The  lat- 
ter have  in  some  parts 
undergone  slight  fatty 
metamorphosis.  X400. 


FATTY  DEGENERATION.  61 

Fatty  Degeneration  of  the  Kidneys. 

Fattj  degeneration  of  the  kidneys  frequently  occurs  as  a  result  of 
inflammation  of  the  organs.  This  secondary  degeneration  will  be  alluded 
to  when  treating  of  renal  inflammations.  Primary  fatty  degeneration 
is  much  less  frequent.  It  must  be  borne  in  mind  that  the  renal  epithe- 
lium very  commonly  contains  more  or  less  fat;  but  it  is  only  when 
this  is  excessive  that  it  can  be  regarded  as  a  diseased  condition.  This 
excessive  formation  of  fat  in  the  kidney  is,  I  think,  less  common  than 
is  generally  supposed.  It  is,  however,  occasionally  met  with  in  chronic 
diseases,  especially  in  pulmonary  phthisis.  It  is  also  a  result  of 
poisoning  by  phosphorus. 

In  simple  fatty  degeneration  the  change  is  usually  confined  to  the 
epithelium  of  the  cortex.  The  cortex  presents  on  section  a  somewhat 
yellowish-white  surface,  often  slightly  mottled,  and  this,  in  most  cases, 
is  most  marked  near  the  bases  of  the  pyramids.  There  is  no  adhesion 
of  the  capsule  or  granulation  of  the  surface.  This  change  appears  to 
interfere  but  little,  if  any,  with  the  functions  of  the  organs,  and  in 
this  respect  it  resembles  the  analogous  change  in  the  liver.  It  is  not 
usually  accompanied  by  albuminuria. 

Cerebral   Softening. 

This  is  perhaps  the  most  suitable  place  to  speak  of  cerebral  soften- 
ing, inasmuch  as  fatty  degeneration  of  the  brain-tissue  usually  con- 
stitutes a  prominent  feature  in  the  histological  changes.  Softening  of 
the  cerebral  substance  is  essentially  a  necrotic  process,  and  may  result 
from  all  those  conditions  which  interfere  with  vascular  supply.  The 
portions  of  the  brain  which  are  the  seat  of  this  change  may  be  merely 
rather  softer  than  the  surrounding  healthy  tissue — breaking  down 
more  readily  under  a  stream  of  water  which  is  allowed  to  fall  upon 
them — or  they  may  be  completely  diffluent.  They  are  never  distinctly 
circumscribed,  but  pass  by  insensible  gradations  into  the  neighborino- 
tissue. 

Under  the  microscope  the  change  is  seen  to  consist  in  a  disintegra- 
tion of  the  nerve-tissue.  The  -white  substance  of  the  fibres  first 
coagulates,  then  breaks  up  into  masses  of  various  sizes  (myeline),  and 
these  usually  undergo  more  or  less  fatty  metamorphosis.  The  cells  of 
the  neuroglia,  the  small  bloodvessels,  and,  when  the  gray  matter  is 
implicated,  the  large  nerve-cells,  are  also  involved  in  the  necrotic 
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change.  The  tissue  is  thus  converted  into  broken-down  fibres,  granu- 
lar matter,  and  molecular  fat,  and  amongst  this  are  numbers  of  the 
large  granular  corpuscles  already  alluded  to  (Fig.  15).  These  cor- 
puscles, as  previously  stated,  although  formerly  looked  upon  as  the 
result  of  inflammation,  appear  to  be  simply  conglomerations  of  granular 
matter  resulting  from  the  degeneration  of  cellular  elements  (see  Fig. 
9),  and  in  the  brain,  where  they  are  much  the  most  common,  many  of 
the  granules  are  probably  myeline  and  not  fat.  These  corpuscles  are 
exceedingly  characteristic  of  cerebral  softening.  They  vary  in  size 
from  3  ^0  to  2  0^(5  inch  in  diameter,  and  originate,  according  to  Virchow 
and  Robin,  from  the  cells  of  the  neuroglia — the  connective  tissue  of 
the  brain.  The  small  arteries  and  capillaries 
Fig.  15.  running  through  the  softened  part  are  many 

.■^\    <<^\;    -N  o'&'Afe.          of  them  filled  with  granules  and  granular  cells, 
c^-'-'.^^'i  L^^M'".0^l  the  latter  probably  originating  in  the   white 

^%^'M$g^'  ^1^0  blood-corpuscles  which  have   accumulated   in 

^^¥"■■'^^^1%^         ^^^  P^i't  ^^d  undergone  fatty  changes.     As 
'■^Vj^'^-o "  /M,\  4^&'     t^®  process  proceeds  the  cerebral  substance  is 
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completely  destroyed  and  all  trace  of  nerve- 
^|f|,°^#  '  structure  is  ultimately  lost.^ 

Chronic  White  Softening         ^M-^g  color  of   the    softcncd    portion  varies 

of  the  Brain.    Showing  the  .  .  ,  -,  i  i       i_i      j.      r-    j.i 

granular  corpuscles,  broken-    Considerably.     It  may  resemble  that  ot    the 

down  nerve-fibres,   and   fat     gurrounding  healthy  tissuc,  or  be  of  a  yellow- 
granules,   of  which   the   soft-      .  -,,.,.  .  ■,.  , 

ened  substance  is  composed,     ish    Or    reddish    tint.     According    to    these 
One  or  two  nucleated  cells    yariations  in  color,  ccrcbral  softenings  have 

(probably  nerve-cells)  are  also  ... 

visible.   X  250.  bccn   classificd    into    tvhite,  yelloiv,  and    red. 

The  color  depends  in  great  measure  upon  the 
amount  of  blood  contained  in  the  part,  and  on  this  account  is  important, 
as  indicating  the  manner  in  which  the  softening  has  been  brought  about. 
White  Softening. — This  is,  in  the  great  majority  of  cases,  a  chronic 
process.  It  occurs  especially  in  old  people,  and  is  usually  due  to 
that  disease  of  the  smaller  cerebral  bloodvessels  and  consequent  in- 
terference with  the  circulation  which  is  common  as  a  result  of  age. 
The  impairment  of  the  contractile  power  of  the  heart  must  also  con- 
stitute an  auxiliary  in  the  causation  of  the  imperfect  vascular  supply. 
It  is  the  gradual  manner  in  which  the  supply  of  blood  is  diminished 

'  According  to  Prof.  Cohnheim  the  granular  corpuscles  are  white  blood-cells 
impregnated  with  fatty  or  other  particles  derived  from  the  surrounding  degene- 
rated tissue. —  Vorlesungen  ueber  AUg.  Pathologie,  Band  1. 
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which  accounts  for  the  absence  of  hypersemia  or  hemorrhage,  so  that 
the  color  of  the  softened  portion  either  resembles  that  of  healthy 
brain-tissue,  or  is  an  opaque  dirty  white.  White  softening  is  some- 
times acute,  in  which  case  it  is  usually  due  to  the  sudden  obstruction 
of  the  circulation  by  the  impaction  of  an  embolus  in  one  of  the  lai-ger 
arteries.     (See  "  Embolism  of  the  Brain.") 

Yellow  Softening. — This  is,  in  most  cases,  simply  a  variety  of  the 
former  process,  in  which,  from  the  fine  state  of  division  and  close 
aggregation  of  the  granular  matter,  a  dead  yellowish-white  color  is 
imparted  to  the  softening  tissue.  This  color  is  probably  often  partly 
owing  to  the  presence  of  altered  blood  pigments,  the  result  of  some 
previous  slight  extravasation.  The  pigment  may  sometimes  be  seen 
as  fine  dark  granules,  scattered  through  the  ceils  of  the  neuroglia  and 
the  nerve-cells  of  the  gray  matter,  where  at  first  sight  they  look  like 
fatty  particles:  they  are  distinguished,  however,  by  their  dark  black 
color.  A  softening  of  the  brain  more  rapidly  induced,  as  by  embo- 
lism or  thrombosis,  may  also  occasionally  be  of  a  yellow  color.  This, 
however,  is  only  the  case  when  the  softened  portion  has  attained  a 
certain  age,  and  much  of  the  extravasated  blood  has  been  removed 
by  absorption.  Lastly,  a  condition  of  gelatinous  oedema  of  a  yellow 
color,  which  has  been  described  by  Rokitansky  as  often  being  present 
in  the  immediate  vicinity  of  cerebral  tumors,  has  been  regarded  as  a 
variety  of  yellow  softening. 

Red  Softening. — This  is  commonly  a  rbore  acute  affection,  most 
frequently  dependent  upon  vascular  obstruction,  either  from  embolism 
or  thrombosis.  There  is  collateral  hyperasmia,  rupture  of  capillaries, 
and  extravasation  of  blood ;  the  softened  tissue  is  consequently  of  a 
deep  red  color.  These  forms  of  softening  will  be  described  in  the 
chapter  on  "Embolism."  Red  softening  is  also  sometimes  associated 
with  the  chronic  white  variety,  some  of  the  diseased  vessels  giving 
way,  and  thus  extravasation  of  blood  taking  place  into  the  already 
softened  tissue.  Lastly,  red  softening  may  be  inflammatory.  (See 
"  Inflammation  of  the  Brain.") 
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CHAPTER  VI. 

MUCOID  AND  COLLOID  DEGENERATION. 

Under  this  head  is  included  a  class  of  morbid  changes  which  are 
characterized  by  a  peculiar  softening  of  the  tissues.  Colloid  and 
mucoid  degeneration  have  frequently  been  described  under  the  common 
term  of  "  colloid  softenings,"  but,  although  they  are  very  closely  allied 
and  sometimes  associated,  they  appear  to  constitute  two  distinct  pro- 
cesses ;  the  former  aifecting  more  especially  the  cells,  the  latter  the 
intercellular  substance. 

Mucoid  Degeneration. — This  consists  in  the  transformation  of  the 
albuminoid  constituents  of  the  tissues  into  mucin,  owing  to  which  they 
become  converted  into  a  material  of  a  soft,  mucilaginous,  jelly-like 
consistence.  This  is  the  condition  of  nearly  all  tissues  in  their  imma- 
ture or  foetal  state  ;  the  connective  tissues  in  the  foetus  consist  almost 
entirely  of  this  soft  mucin-yielding  substance.  Some  tissues  retain 
these  characters  after  birth.  The  umbilical  cord,  and  the  vitreous 
humor  of  the  eye,  are  both  composed  of  this  substance. 

A  mucoid  change  occurs  as  a  physiological  process  in  the  secretion 
of  mucus.  The  newly-formed  cells  undergo  mucoid  transformation, 
which  results  in  their  destruction,  and  the  mucus  is  thus  liberated. 
It  is  considered  probable  by  some  that  the  cells  may  also  evacuate 
the  mucus  without  being  destroyed.  This  process  occurs  much  more 
rapidly  in  all  catarrhal  conditions  of  the  mucous  membrane. 

As  a  pathological  process  mucoid  degeneration  affects  especially  the 
intercellular  substance.  The  intercellular  substance  of  the  connective 
tissues  in  their  fully  developed  state  consists  of  gelatin  and  chondrin, 
and  the  mucoid  change  is  thus  a  reversion  of  this  substance  to  its 
foetal  condition. 

Mucin  is  closely  allied  to  albumen,  more  so  than  to  either  gelatin 
or  chondrin  :  it  diifers  from  it  in  not  containing  sulphur.  Like  albu- 
men, it  is  only  met  with  in  alkaline  fluids — being  held  in  solution  by 
the  free  alkali — from  which  it  is  precipitated  by  dilute  acetic  acid. 
It  differs  from  albumen  in  being  insoluble  in  an  excess  of  the  acid, 
and  also  in  not  being  precipitated  by  boiling,  by  tannin,  or  by  bi- 
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chloride  of  mercury.  Its  behavior  with  these  two  reagents  will  also 
distinguish  it  from  gelatin  and  chondrin,  which  are  both  precipitated 
by  them. 

The  mucoid  change  is  by  no  means  a  common  one.  It  is  most 
frequently  met  with  in  cartilage,  especially  in  the  inter-vertebral  and 
costal  cartilages  of  old  people.  It  also  occurs  in  serous  membranes, 
in  bone,  and  in  many  of  the  new  formations,  especially  in  those  of 
the  connective  tissue  class.  Wherever  it  occurs  it  produces  softening 
of  the  affected  parts  ;  which  are  transformed  into  a  homogeneous, 
colorless  material,  of  a  soft  mucilaginous  jelly-like  consistence.  If 
the  change  is  limited  to  isolated  portions  of  the  tissue,  the  softened 
parts  surrounded  by  those  which  are  unaltered,  often  present  the 
appearance  of  cysts.  These  cyst-like  formations  containing  mucoid 
substance  are  not  uncommonly  met  with  in  the  costal  cartilages  and 
in  new  growths. 

As  to  the  cause  of  the  mucoid  change,  nothing  is  known. 

Colloid  Degeneration. — This  differs  from  the  former,  inasmuch 
as  it  is  the  cells  which  are  more  especially  involved  in  the  process.    ■ 

The  change  consists  in  the  metamorphosis  of  the  albuminoid  con- 
stituents of  the  cells  into  a  substance  knoAvn  as  colloid  material. 
Colloid  closely  resembles  mucin,  but  it  differs  from  it  chemically,  in 
containing  sulphur,  and  in  not  being  precipitated  by  acetic  acid.  It 
is  a  colorless,  transparent,  glistening  material  of  the  consistence  of 
jelly  or  half-set  glue.  It  makes  its  appearance  within  the  cells  as 
small  lumps,  which  gradually  increase  in  size,  pushing  the  nucleus  to 
one  side,  until  they  completely  fill  the  cell.  (Fig.  16.)  The  cells  are 
thus  destroyed,  and  converted  into  colloid  masses. 
The  small  colloid  masses  subsequently  swell  up, 
coalesce,  and  so  form  larger  masses  of  firm,  trans- 
parent, yellowish,  jelly-like  material,  which  are 
readily  to  be  recognized  by  the  naked  eye.  As  the 
colloid  matter  increases,  and  the  cells  are  destroyed, 
the  intercellular  substance  atrophies  or  softens,  and 
in  this  way  cyst-like  cavities  are  formed,  within 
Avhich  is  contained  the  gelatinous  substance.  Here  it 
may  subsequently  undergo  a  process  of  liquefaction. 

(See  Fie.   58.)  CoUotd   Oells,  from 

mi  n    •  1       1  •  L  •  1  a        colloid       cancer. 

The  colloid  change  is  most  common  m  enlarge-     (Kindfleisch.) 
ments  of  the  thyroid  gland  (goitre),  in  the  lymphatic 
glands,  in  the  choroid  plexus,  and  in  many  of  the  new  formations. 
5 


Fig.  16. 
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(See  "  Colloid  Cancer.")     Its  causes  and  nature  are  as  obscure  as 
those  of  the  allied  mucoid  softening. 

It  is  Avhen  occurring  in  new  formations  that  these  two  forms  of  de- 
generation assume  their  most  important  aspects.  Certain  varieties  of 
tumors  may  originate  as  mucoid  or  colloid  growths,  or  may  subse- 
quently undergo  these  morbid  transformations.  The  mucous  tumors 
(myxomata),  which  resemble  in  structure  the  umbilical  cord,  consist 
entirely  of  a  gelatinous  mucin-yielding  substance.  The  sarcomata, 
lipomata,  enchondromata,  and  the  cancers  may  also  become  the  seats 
of  these  forms  of  softening.  Such  growths  have  sometimes  been  de- 
scribed as  gelatiniform  or  colloid  cancers,  this  term  having  been  ap- 
plied to  them  without  any  regax'd  to  their  structure  or  real  nature. 
Cancers,  it  is  true,  may  undergo  a  colloid  change  (see  "  Colloid  Can- 
cer"); but  it  is  by  no  means  true  that  all  tumors  possessing  these  soft 
gelatiniform  characters  are  cancers.  The  terms  "  mucoid"  or  "  col- 
loid" applied  to  a  new  growth  merely  imply  certain  physical  and 
chemical  characters,  and  convey  but  little  information  as  to  its  real 
nature . 

Allusion  must  be  here  made  to  a  change  met  with  in  the  muscles  in 
typhoid  fever,  and  occurring  under  certain  other  conditions,  which  was 
first  described  by  Zenker,  and  which  has  been  supposed  to  be  somewhat 
allied  to  colloid  degeneration.  This  change,  when  occurring  in  ty- 
phoid, is  most  marked  in  the  recti  muscles  of  the  abdomen,  the  adduc- 
tors of  the  thigh,  and  in  the  diaphragm. 
The  portions  of  muscle  affected  are 
paler  than  natural,  of  a  reddish-gray 
or  brownish-yellow  color,  and  abnor- 
mally friable.  Under  the  microscope, 
the  altered  fibres  are  much  swollen, 
the  transverse  striation  is  lost,  and  the 
sarcolemma  is  occupied  by  a  homo- 
geneous, structureless  material.  This 
material  is  exceedingly  brittle,  and,  as 
usually  seen,presents  a  wrinkled  appear- 
ance, or  is  broken  up  transversely  into 
several  irregular  fragments.  (Fig- 17.) 
Aportion  of  the  Soieus  Muscle  from  ^'^e  fibrcs  are  novcr  Universally  affect- 
a  Case  of  typhoid  fever.  Preparatioa    ed,  but  many  uormal  are  associated  with 

teased   after  treatment   with    Miiller's  . 

Fluid.   X  ^00.   Reduced  y^.  altered  elements,     ihis  change  neces- 
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sarily  impairs  the  contractile  power  of  the  muscle,  and  it  often  leads 
to  rupture  of  some  of  the  fasciculi,  'and  hemorrhage.  The  new 
material  appears  to  be  readily  absorbed,  and  the  lost  fibres  to  be 
quickly  regenerated. 

With  regard  to  the  nature  of  the  change,  but  little  is  known. 
Although  most  frequent  in  typhoid,  it  occurs  occasionally  in  other 
severe  febrile  diseases.  It  is  also  described  by  Cornil  and  Ranvier 
as  sometimes  occurring  in  muscles  in  the  neighborhood  of  abscesses, 
of  inflamed  bone,  and  of  tumor.  Muscles  which  have  been  bruised 
or  otherwise  injured,  wliether  before  or  after  systemic  death,  occa- 
sionally exhibit  a  similar  change  ;  and  Prof.  Cohnheim  considers  that 
it  is  probably  merely  some  disturbed  form  of  post-mortem  coagulation 
of  the  muscle.  Whether  this  be  so,  or  whether  the  change  is  due  to 
some  abnormal  chemical  process  taking  place  in  the  muscle  daring 
life,  must  in  the  present  state  of  our  knowledge  remain  uncertain. 


CHAPTER  VII. 


LARDACEOUS    DEGENERATION. 


Lardaceous  degeneration,  which  is  one  of  the  most  important  of 
the  degenerative  processes,  is  an  alteration  in  the  tissues  characterized 
by  the  appearance  in  them  of  a  peculiar  homogeneous  translucent 
substance  closely  allied  to  albumen,  by  which  their  vitality  becomes 
diminished  and  their  functions  impaired.  It  is  often  known  as  the 
amyloid  change,  this  name  having  been  applied  to  it  by  Yirchow, 
from  the  supposed  resemblance  of  the  new  material  to  cellulose  or 
starch.  The  term  lardaceous  originated  in  the  fact  that  the  affected 
organs  have  somewhat  the  appearance  of  lard  or  wax,  and  as  being 
that  by  which  it  is  perhaps  most  generally  known,  it  is  here  adopted. 

This  form  of  degeneration  is  Very  rarely  a  primary  affection,  but 
almost  invariably  occurs  as  the  sequel  of  some  other  disease.  There 
are  two  conditions  which  appear  to  be  especially  concerned  in  its 
causation — suppuration  and  syphilis.  It  is  in  those  diseases  which 
are   attended  by  profuse   and   long-continued  suppuration,  such   as 
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chronic  diseases  of  bone,  empyema,  chronic  disintegrative  diseases  of 
the  lungs,  chronic  pyelitis,  and  chronic  intestinal  ulceration,  that  the 
lardaceous  change  is  most  frequently  met  with.  It  also  occurs  in  the 
advanced  stages  of  syphilis,  but  especially  in  those  cases  in. which 
there  is  chronic  bone  disease  or  chronic  ulceration.  In  quite  excep- 
tional cases  it  is  met  with  in  the  absence  of  either  of  these  conditions. 

Nearly  every  organ  and  tissue  may  be  the  seat  of  the  change ;  those, 
however,  in  which  it  is  especially  prone  to  occur  are  the  liver,  the 
spleen,  the  lymphatic  glands,  the  kidneys,  and  the  intestines.  It  is 
met  with  less  frequently  in  the  stomach,  in  the  supra-renal  capsules, 
in  the  pharynx,  the  oesophagus,  in  the  bladder,  prostate,  and  genera- 
tive organs,  in  serous  membranes,  in  the  membranes  of  the  brain  and 
cord,  and  in  muscle.  It  also  occasionally  affects  pathological  products, 
as  thrombi,  inflammatory  exudations,  etc.  It  is  rarely  limited  to  one 
organ,  but  several  organs  are  almost  invariably  simultaneously  affected 
by  it. 

Respecting  the  nature  of  the  new  material  which  exists  in  the  tis- 
sues, the  analyses  of  Kekule  and  Schmidt  show  that  it  is  a  nitrogenous 
substance  closely  allied  to  albumen.  The  conclusions  arrived  at  by 
these  observers  are,  however,  not  satisfactory,  as  they  were  unable 
completely  to  separate  the  substance  from  the  tissues.  More  recently, 
Kiihne  succeeded  in  more  completely  isolating  it.  He  submitted  the 
affected  organs  to  a  process  of  artificial  digestion,  and  inasmuch  as 
the  lardaceous  substance  is  not  dissolved  by  digestion  with  pepsin,  it 
was  thus  obtained  free  from  the  tissues  in  which  it  was  contained. 
The  result  of  Kuhne's  analyses  is  very  similar  to  those  of  Kekule  and 
Schmidt.  Dr.  Dickinson  regards  the  new  substance  as  fibrin  deprived 
of  its  alkaline  salts.  The  investigations  of  Dr.  Marcet^  show  that  the 
aff"ected  organs  are  considerably  deficient  in  potash  and  phosphoric 
acid,  whilst  they  contain  an  excess  of  soda  and  chlorine.  In  conclu- 
sion it  may  be  stated  that,  although  the  precise  composition  of  the 
.lardaceous  substance  has  not  yet  been  determined,  the  results  of  the 
several  analyses  appear  to  justify  the  opinion  that  it  is  some  modifica- 
tion of  albumen. 

The  most  characteristic  feature  of  the  lardaceous  substance  is  the 
peculiar  reaction  which  it  gives  with  iodine,  and  with  iodine  and  sul- 
phuric acid.     If  an  aqueous  solution  of  iodine — made  with  the  help 

'  See  "Report  of  Committee  on  Lardaceous  Disease,"  Trans.  Path.  Soc.  Lond., 
1871. 
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of  potassium  iodide — be  applied  to  a  lardaceous  organ,  the  affected 
portion  changes  to  a  deep  reddish-brown  color.  This  is  not  permanent, 
but  gradually  passes  off,  and  the  part  regains  its  former  appearance. 
If  the  application  of  the  iodine  be  followed  by  the  cautious  addition 
of  sulphuric  acid,  a  blackish-blue  or  violet  tint  is  produced.  This 
latter  reaction,  however,  is  not  easily  obtained,  considerable  nicety 
being  required  in  the  application  of  the  reagents.  The  following  is 
the  method  for  obtaining  it,  recommended  by  Professor  Virchow :  A 
dilute  aqueous  solution  of  iodine  must  be  allowed  to  soak  well  into  the 
tissue,  the  excess  must  be  poured  off,  and  a  single  drop  of  concentrated 
sulphuric  acid  gradually  added,  when  a  blue  or  violet  color  will  be 
produced,  either  at  once  or  after  some  time.  In  the  hands  of  English 
pathologists  this  latter  reaction  has  certainly  met  with  but  little  suc- 
cess; and  if  the  colol"  be  obtained,  it  is  by  no  means  satisfactory,  and 
more  nearly  resembles  a  black  than  the  blue  which  has  been  described. 
Fortunately,  however,  the  reaction  with  iodine  alone  is  sufficiently 
characteristic,  and  the  attempt  to  obtain  the  blue  by  the  subsequent 
addition  of  sulphuric  acid,  is  therefore  quite  unnecessary.  If  the 
change  is  at  all  advanced,  the  reddish-brown  color  will  be  produced 
by  merely  pouring  the  aqueous  solution  of  iodine  over  the  cut  surface 
of  the  organ ;  but  in  slighter  degrees  of  the  affection,  thin  sections 
must  be  made  with  a  Valentin's  knife,  and  well  washed  with  water  to 
remove  the  blood,  before  the  coloration  with  iodine  can  be  obtained. 

Certain  other  forms  of  altered  albumen  exhibit  a  similar  color  when 
treated  with  iodine,  so  that  this  reaction  cannot  be  regarded  as  abso- 
lutely characteristic.  Recently  M,  Cornil  has  discovered  another 
property  of  the  lardaceous  substance,  which  consists  in  the  deep  violet 
staining  which  the  affected  tisues  undergo  when  treated  with  a  solu- 
tion of  methylaniline.  This  reaction  appears  to  be  valuable,  inasmuch 
as  the  staining  is  much  more  permanent  than  that  caused  by  iodine, 
and  thus  is  more  suited  for  microscopical  purposes;  and  as  the  iodine 
reaction  can  be  obtained  with  other  albuminous  bodies,  M.  Cornil's 
method  is  especially  valuable  as  a  confirmatory  test. 

The  lardaceous  substance  usually  makes  its  appearance  first  in  the 
small  arteries,  the  cells  of  the  iutima  and  of  the  muscular  coat  being 
first  affected,  then  the  remaining  structures  of  the  artery.  When  the 
vessels  have  become  involved  the  new  material  appears  in  the  imme- 
diately surrounding  parts,  both  in  the  cells  and  in  the  intercellular 
substance.  The  chancre  may  thus  involve  the  whole  organ,  or  it  may 
be  limited  to  certain  portions.     In  the  spleen,  for  example,  it  is  fre- 
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quently  limited  to  the  Malpighian  corpuscles ;  and  in  the  liver  to  the 
cells  in  the  more  immediate  vicinity  of  the  hepatic  artery. 

The  alterations  produced  in  the  tissues  by  this  degeneration  are 
very  characteristic.     The  cells  gradually  increase  in  size,  they  lose 

any  irregularities  in  their  contour, 
Fig.  18.  and  become  rounder  and  more  regu- 

lar in  shape,  their  nuclei  disappear, 
and  the  whole  cell  is  converted  into 
a  structureless  homogeneous  body 
which  has  a  peculiar  translucent 
glistening  appearance.  (Fig.  18,  a.) 
If  the  cells  are  in  close  contact  many 

Lardaceous  Liver  Cells,  a.  Single  cells.  „     ,  ,  ,      ,      .       ,. 

b.  Cells  which  haTB  coalesced.  X  300.  ot  them  may  coalesce,  and  their  dis- 
(Rindfleisch.)  tiuctivo  boundarics  thus  become  ob- 

literated. (Fig.  18,  5.)  The  inter- 
cellular substance  in  the  same  way  acquires  a  homogeneous  glistening 
appearance.  The  walls  of  the  small  arteiies — in  which,  as  already 
stated,  the  change  usually  commences — become  considerably  thick- 
ened, the  cells  of  the  muscular  coat  enlarge  and  ultimately  coalesce, 
the  calibre  of  the  vessel  becomes  diminished,  and  the  circulation 
through  it  is  consequently  impeded.   (See  Fig.  20.) 

Organs  in  which  this  change  is  at  all  advanced,  present  features  so 
characteristic  that  its  nature  can  be  readily  recognized  by  the  naked 
eye.  They  are  usually  considerably  increased  in  size ;  their  absolute 
weight  is  increased,  and  also  their  specific  gravity ;  their  surface  is 
smooth,  and  the  capsule  tense  and  stretched ;  their  consistence  is  firm 
and  somewhat  elastic.  On  section  they  exhibit  a  peculiar  homogene- 
ous, glistening,  translucent  appearance,  somewhat  resembling  wax  or 
glue.  Owing  to  the  diminished  calibre  of  their  bloodvessels  and  to 
the  pressure  exercised  by  the  new  material,  they  contain  but  little 
blood,  and  hence  are  always  pale  in  color.  Although  the  above  cha- 
racters are  often  sufficiently  marked,  they  should  always  be  confirmed 
by  the  application  of  iodine  or  methylandline  to  the  cut  surface  of  the 
organ.  In  slighter  degrees  of  the  affection,  when  the  physical  charac- 
ters are  but  little  altered,  the  application  of  these  reagents  may  become 
necessary  in  order  to  discover  the  presence  of  the  new  substance. 

The  effect  of  lardaceous  degeneration  is  to  impair  or  even  to  com- 
pletely destroy  the  nutrition  and  function  of  those  organs  which  are 
affected  by  it.  This  is  owing  to  two  causes — the  obstruction  offered 
to  the  circulation,  and  the  injurious  influence  of  the  new  material  upon 
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the  vitality  of  the  affected  cells.  The  obstruction  to  the  circulation, 
which  results  partly  from  the  diminution  in  the  calibre  of  the  small 
arteries,  and  partly  from  the  general  pressure  exercised  by  the  new 
substance,  causes  an  insufficiency  in  the  supply  of  arterial  blood.  As 
a  consequence  of  this,  the  cells  tend  to  undergo  fatty  metamorphosis, 
which  indeed  is  frequently  associated  with  the  lardaceous  change.  As 
this  form  of  degeneration  is  almost  invariably  secondary  to  some  grave 
constitutional  state,  it  can  rarely  be  looked  upon  as  in  itself  a  cause 
of  death,  although  it  may  materially  hasten,  and  even  determine,  the 
fatal  termination. 

Having  thus  described  the  nature  of  the  lardaceous  substance,  and 
the  way  in  which  it  makes  its  appearance  in  the  several  tissues  of  an 
organ,  it  remains  to  consider  the  source  from  which  it  is  derived. 
The  disease  has  usually  been  regarded  as  an  infiltration,  as  the 
deposition  in  the  tissues  of  some  new  material  derived  from  the  blood. 
This  view  is  based  upon  the  way  in  which  the  several  tissues  of  an 
organ  are  affected,  the  change  usually  commencing  in  the  small 
nutrient  bloodvessels,  and  extending  from  them  to  the  sun^ounding 
parts ;  upon  the  general  character  of  the  affection,  several  organs  be- 
ing simultaneously  involved;  and  upon  the  fact  that  the  disease  is 
almost  invariably  secondary  to  chronic  suppuration  or  syphilis.  The 
existence,  however,  of  any  albuminoid  substance  in  the  blood  which 
resembles  the  lardaceous  material  in  its  chemical  reactions,  has  never 
been  made  out  even  in  the  most  marked  cases  of  the  disease.  This 
fact  must  therefore  negative  the  supposition  that  it  is  a  simple  infil- 
tration. If  the  new  material  be  derived  from  the  blood  at  all,  it  must 
undergo  some  chemical  change  subsequently  to  its  deposition  in  the 
tissues.  Dr.  Dickinson  considers  that  it  is  dealkalized  fibrin,  which 
is  deposited  in  consequence  of  the  loss  of  the  alkali  which  it  normally 
contains.  This  loss  of  alkali  he  attributes  to  the  chronic  suppuration 
which  usually  precedes  the  disease,  pus  containing  large  quantities  of 
potassium  and  sodium  salts.  He  consequently  terms  the  disease 
"depurative  infiltration."^  Whatever  be  the  exact  nature  of  the 
change,  it  is  probably  due  to  some  abnormal  state  of  the  blood, 
although  whether  the  new  substance  found  in  the  organs  is  a  deposi- 
tion, or  an  altered  condition  of  the  albumen  of  the  tissues  due  to  the 
altered  blood,  must  for  the  present  remain  uncertain. 

'  "Medico-Chirurt^ical  Transactions,"  vol.  1. 
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Lardaceous  Degeneration  of  the  Liver. 

The  liver  is  one  of  the  most  frequent  seats, of  the  lardaceous  change, 
and  here,  as  in  other  parts,  it  probably  commences  in  the  small  nutri- 
ent bloodvessels,  although  the  alterations  are  much  the  most  marked 
in  the  hepatic  cells.  If  a  liver  be  examined  in  the  earlier  stages  of 
the  affection,  and  the  iodine  solution  applied  to  thin  washed  sections 
of  the  organ,  it  will  be  found  that  the  characteristic  staining  is  limited 
to  certain  portions  of  the  lobules — viz.,  to  those  which  are  situated 
between  their  external  and  central  parts.  This  intermediate  portion 
corresponds  with  the  distribution  of  the  hepatic  artery,  and  the  rami- 
fications of  this  vessel,  together  with  the  hepatic  cells  situated  in  their 
vicinity,  are  the  first  to  become  affected.     (Fig.  19.)     As  the  change 

Fig.  19. 


Lardaceous  Liver.  A  portion  of  one  lobule,  showing  the  enlargement  and  fusion  of  the  hepa- 
tic cells,  and  the  greater  implication  of  the  intermediate  zone  of  the  lobule.  At  the  more  external 
portion  of  the  lobule  are  seen  several  fat  cells,  a  certain  amount  of  fatty  infiltration  being  asso- 
ciated with  the  lardaceous  change,     v.  Hepatic  vein.     X  ^'^^• 

advances  the  whole  lobule  may  ultimately  become  involved.  The 
alterations  in  the  hepatic  cells  are  very  characteristic.  They  are 
much  enlarged,  irregular  in  outline,  their  nuclei  are  imperceptible, 
and  many  of  them  are  fused  together  into  irregular-shaped  masses. 
(See  Fig.  18.) 

The  earliest  seat  of  the  lardaceous  change  thus  differs  from  that  of 
the  fatty.  In  fatty  infiltration  it  is  the  most  external  portion  of  the 
lobule  in  which  the  fat  accumulates — that  which  corresponds  with  the 
distribution  of  the  portal  vein.  (See  Fig.  8.)  It  differs  also  from 
that  pigmentation  of  the  hepatic  cells,  resulting  from  mechanical  con- 
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gestion,  which  takes  place  in  the  most  central  portion,  around  the 
hepatic  vein.  (See  "  Nutmeg  Liver.")  Thus  in  each  hepatic  lobule 
three  zones  may  be  distinguished :  an  external  one,  which  is  the  chief 
seat  of  the  fatty  change  ;  a  central  one,  which  is  the  chief  seat  of  the 
pigmentary  change  ;  and  an  intermediate  one,  which  is  the  chief  seat 
of  the  lardaceous  change.  These  three  zones,  indeed,  may  frequently 
be  recognized  by  the  naked  eye,  the  pale  opaque  external  one  con- 
trasting strongly  with  the  intermediate  one  Avhich  is  translucent,  and 
with  the  darker  central  one.  In  the  most  advanced  stages  of  the 
disease,  however,  both  the  external  and  central  portions  of  the  lobule 
may  become  involved,  and  the  cut  surface  present  an  almost  uniformly 
homogeneous  appearance. 

The  lardaceous  liver  is  increased  in  size,  often  very  considerably  so ; 
it  may  be  so  large  as  almost  completely  to  fill  the  abdominal  cavity. 
The  enlargement  is  uniform,  and  hence  the  natural  configuration  of 
the  organ  is  but  little  altered.  Its  weight  is  increased,  and  also  its 
specific  gravity.  Its  edge  is  rounded,  the  surface  is  smooth,  and  the 
capsule  appears  tense  and  stretched.  The  consistence  is  firm  and 
elastic.  The  cut  surface  is  dry,  bloodless,  smooth,  translucent,  and 
waxy-looking,  and  of  a  pale  reddish-gray  or  dirty  yellow  color.  If 
the  change  is  very  far  advanced,  the  tissue  may  be  perfectly  homo- 
geneous, all  distinction  between  the  individual  lobules  being  lost.  In 
other  cases  the  lobules  are  distinctly  mapped  out :  they  are  enlarged, 
and  the  external  zone  may  be  of  an  opaque  yellowish-white  color 
owing  to  the  presence  of  fat.  This  association  of  the  fatty  and  larda- 
ceous changes  is  exceedingly  common.  Lardaceous  degeneration  does 
not  obstruct  the  portal  circulation,  and  hence  does  not  cause  ascites. 
It  impairs  the  vitality  of  the  hepatic  cells,  and  thus  interferes  with  the 
functions  of  the  organ. 

Lardaceous  Degeneration  of  the  Kidneys. 

The  kidneys  are  very  liable  to  be  involved  in  the  lardaceous  change, 
and  here  it  is  the  smaller  bloodvessels  which  are  more  especially  ajffected. 
It  may  constitute  in  them  the  primary  lesion,  or  it  may  occur  subse- 
quently to  inflammatory  conditions  implicating  the  secreting  and 
interstitial  structures.  As  a  primary  change  it  is  an  important  variety 
of  Bright's  disease. 

The  process  usually  commences  in  the  tufts  of  vessels  which  form 
the  Malpighian  bodies,  the  walls  of  which  become  thickened  by  the 
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new  material,  so  that  the  tufts  are  increased  in  size.  It  then  involves 
the  small  afferent  arteries,  and  ultimately  the  vasa  efferentia  and  the 
arteriolge  rectse  which  run  through  the  medullary  portion  of  the  organ. 
The  changes  produced  in  the  vessels  are  very  characteristic.  Their 
wails  are  considerably  thickened,  and  their  calibre  is  so  much  dimin- 
ished that  the  smallest  ones  cannot  be  artificially  injected.  This 
thickening  of  the  walls  of  the  vessels  is  mainly  owing  to  alterations 
in  their  muscular  coat,  and  especially  to  the  cells  of  the  circular  muscular 
layer.  These  cells  are  much  increased  in  size,  they  are  more  or  less 
globular  in  shape,  and  many  of  them  have  lost  their  distinctive  outlines. 
The  longitudinal  muscular  fibres  and  the  most  internal  coat  of  the  vessel 
are  often  seen  as  one  homogeneous,  glistening,  structureless  layer. 
(Fig.  20.)     After  the  vessels  have  become  affected,  the  intertubular 


Fig.  20. 


Lardaceous  Degeneration  of  a  Mal2Jighian  Tuft  mid  small  Artery  of  the  Kidney.  Show- 
ing the  thickening  of  the  waUs  of  the  vessel,  the  enlargement  of  the  cells  of  the  circular  muscu- 
lar coat,  and  the  homogeneous  layer  formed  by  the  intinia  and  longitudinal  muscular  fibres. 
X  200,  reduced  i. 

tissues  of  the  cortex  are  involved,  and  in  some  cases  the  epithelium  of 
the  tubes  also  undergoes  the  lardaceous  change.  In  the  earlier  stages 
of  the  process,  however — if  the  organ  is  not  the  seat  of  any  other 
morbid  change — the  tubes  and  their  lining  epithelium  present  a  per- 
fectly natural  appearance.  Many  of  them  contain  pale  hyaline  casts, 
which  also  appear  in  the  urine.  These,  however,  are  probably  simply 
exudation  products  ;  although,  from  the  reaction  they  occasionally  ex- 
hibit, it  appears  that  they  sometimes  consist  of  the  same  material  as 
that  which  permeates  the  vessels  and  intertubular  structures.  As  the 
change  proceeds,  and  the  new  material  increases  in  amount,  the  tubes 
become  compressedj  and  in  many  places,  completely  obstructed.     If 
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the  compression  is  not  uniform,  they  may  dilate  and  form  small  cysts. 
The  epithelium,  which  was  at  first  normal,  owing  to  the  interference 
with  its  nutrition,  ultimately  atrophies  and  undergoes  fatty  changes. 
In  some  cases  it  appears  to  be  the  seat  of  a  catarrhal  process,  and  the 
tubes  are  found  blocked  with  the  epithelial  products.  In  the  later 
stages  of  the  process  there  is  almost  invariably  an  increase  in  the 
intertubular  connective  tissue. 

The  first  effect  of  this  change  is  to  obstruct  the  circulation  in  the 
cortex.  The  bloodvessels,  diminished  in  calibre,  allow  little  but  the 
liquor  sanguinis  to  pass  through  them,  the  passage  of  the  blood- 
corpuscles  being  to  a  great  extent  prevented:  hence  the  pallor  of  this 
portion  of  the  organ.  The  arterial  walls  are  so  altered  that  fluids 
and  albumen  readily  permeate  them;  and  thus  is  produced  the  large 
quantity  of  urine,  loaded  with  albumen,  which  characterizes  the  earlier 
stages  of  this  aff'ection.  As  the  change  proceeds,  and  the  tubes  be- 
come obstructed,  the  urine  diminishes  in  quantity.  The  excretion  of 
urea  is  less  interfered  with  than  in  other  forms  of  Bright's  disease, 
and  hence  symptoms  due  to  its  retention  seldom  occur.  Tube  casts 
are  rarely  numerous  ;  they  are  for  the  most  part  hyaline  or  finely 
granular,  though  sometimes  they  are  covered  with  fatty  epithelium. 

In  the  earlier  stages  of  the  affection,  the  cortex  of  the  kidney  is 
merely  rather  paler  than  natural,  and  perhaps  somewhat  firmer  in  con- 
sistence ;  but  otherwise  it  presents  no  abnormal  appearance.  It  is 
only  upon  the  application  of  iodine  to  the  cut  surface,  or  to  thin 
washed  sections  of  the  organ,  that  its  diseased  condition  becomes 
evident.  When  this  test  is  employed,  the  Malpighian  bodies  at  once 
become  apparent  as  minute  red  points  scattered  through  the  cortex. 
As  the  disease  advances,  the  size  of  the  organ  increases  ;  the  enlarge- 
ment, however,  is  principally  confined  to  the  cortex.  The  surface  is 
smooth,  and  the  capsule  separates  readily.  The  enlarged  cortex  is 
remarkably  pale  and  anaemic,  and  has  a  peculiar  translucent,  homo- 
geneous, wax-like  appearance.  Its  consistence  is  hard  and  firm.  A 
few  scattered  vessels  may  be  seen  on  the  surface,  and  the  bases  of 
the  pyramids  sometimes  exhibit  an  increased  amount  of  vascularity. 
If  iodine  be  poured  over  the  cut  surface,  the  Malpighian  bodies  and 
the  arteries  of  the  cortex  become  mapped  out  almost  as  clearly  as  in 
an  artificial  injection.  The  enlarged  Malpighian  bodies  indeed  may 
usually  be  seen  as  glistening  points  before  the  iodine  is  applied. 
Frequently,  the  homogeneous  appearance  of  the  cortex  is  interrupted 
by  minute,  opaque,  yellowish-white  lines  and  markings;    these  are 
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produced  by  the  fatty  changes  in  the  epithelium  of  the  tubes,  which 
so  commonly  occur  in  the  later  stages  of  the  aifection.  Ultimately 
the  capsule  becomes  more  or  less  adherent,  and  slight  irregular  de- 
pressions make  their  appearance  upon  the  surface  of  the  organ :  the 
latter  are  due  to  atrophic  changes  in  some  of  the  tubes.  If,  as  is 
usually  the  case,  the  process  is  associated  with  an  increase  in  the 
intertubular  connective  tissue,  the  atrophy  of  the  organ  will  be  more 
marked.     (See  "Interstitial  Nephritis.") 

Lardaeeous  Degeneration  of  the  Spleen. 

Lardaceous  degeneration  of  the  spleen  is  met  with  in  two  forms — 
one  in  which  the  disease  is  limited  to  the  Malpighian  corpuscles — the 
"  Sago  Spleen,"  and  the  other  in  which  the  pulp  appears  to  be  chiefly 
implicated.  The  former  is  much  the  more  common  condition.  In 
it  the  Malpighian^  corpuscles  undergo  the  lardaceous  change,  and 
become  converted  into  translucent  Avax-like  bodies,  much  like  boiled 
sago  ;  hence  the  name.  The  process  commences  in  the  small  arteries 
of  the  corpuscle,  and  then  the  lymphatic  cells  of  which  the  corpuscle 
is  made  up  are  involved ;  they  increase  in  size,  become  more  irregular 
in  outline,  many  of  them  coalesce,  and  ultimately  the  whole  is  con- 
verted into  a  pale,  firm,  translucent,  glistening  mass.      (Fig-  21.) 

Fig   21 


r 

Lardaceous  Defeneration  of  the  Spleen — '  Saffo  Spleen.  '  A  portion  of  one  of  the  altered 
Malpighian  corpuscles,  a,  with  the  adjacent  normal  splenic  tissue,  6.  Showing  the  increase  in 
size,  and  in  mauy  parts,  the  coalescence  of  the  cells,  of  which  the  corpuscle  is  composed.     X  200. 

The  sago  spleen  is  more  or  less  enlarged ;  its  weight  and  density 
are  also  increased.  The  cut  surface  is  smooth,  dry,  and  studded  all 
over  with  small  glistening  sago-like  bodies,  varying  in  size  from  a 
millet  to  a  hemp-seed,  which  are  stained  a  reddish-brown  color  by  the 
iodine  solution.     These  may  become  so  large  as  to  occupy  a  large 
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portion  of  the  organ,  although  in  earlier  stages  of  the  affection  they 
are  so  minute  that  they  can  only  be  seen  in  thin  sections  of  the  tissue. 

In  the  other  variety  of  lardaceous  spleen,  the  pulpy  parenchyma 
between  the  corpuscles  is  principally  aifected.  This  is  probably 
merely  an  advanced  stage  of  the  former  condition,  in  which  the  dis- 
ease extends  from  the  corpuscles  to  the  surrounding  pulp ;  the  whole 
organ  being  ultimately  involved.  Under  these  circumstances  the 
organ  often  attains  a  considerable  size,  much  larger  than  is  met  with 
in  the  sago  spleen.  It  is  remarkably  hard  and  firm,  and  the  capsule 
is  tense  and  transparent.  On  section  it  presents  a  dry,  homogeneous, 
translucent  bloodless  surface,  of  a  uniform  dark  reddish-brown  color. 

Thin  sections  can  be  readily  made  with  a  knife,  the  organ  cutting 
like  soft  wax.  The  corpuscles  are  not  visible  as  in  the  former  variety, 
being  probably  obscured  by  the  surrounding  pulp. 

Lardaceous  Degeneration  of  Lymphatic  Glands, 

In  the  lymphatic  glands  the  process  much  resembles  that  in  the 
spleen.  The  small  arteries  in  connection  with  the  follicles  of  the 
gland  are  the  earliest  seats  of  the  change  ;  and  from  these  it  extends 
to  the  lymphoid  cells.  The  follicle  thus  becomes  ultimately  con- 
verted into  a  small  homogeneous  mass. 

The  glands  are  enlarged,  and  on  section  the  minute  wax-like  bodies 
can  often  be  seen  scattered  through  the  cortex.  The  cut  surface  is 
smooth,  pale,  and  translucent. 

As  these  glands  are  largely  concerned  in  the  formation  of  the 
blood-corpuscles,  their  implication  in  the  lardaceous  change  must  to  a 
large  extent  aid  in  producing  the  emaciation  and  antemia  which  char- 
acterize this  aifection.  The  same  is  true  of  the  spleen,  which  is 
usually  simultaneously  involved. 

Lardaceous  Degeneration  of  the  Alimentary  Canal. 

The  whole  of  the  alimentary  tract  may  be  the  seat  of  the  larda- 
ceous change,  and  here  it  assumes  an  important  aspect  from  the 
deleterious  influence  which  it  exercises  upon  the  absorbent  and  se- 
creting processes,  and  from  the  consequent  impairment  of  the  general 
nutrition  which  results.  The  disease,  however,  in  this  situation  is 
very  apt  to  escape  observation,  as  it  produces  but  little  alteration  in 
the  appearance  of  the  parts.     The  mucous  membrane  may  look  some- 
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what  pale,  translucent,  and  oedematous,  but  otherwise  to  the  naked 
eye  nothing  is  discoverable.  It  is  only  upon  the  application  of  iodine 
to  the  washed  mucous  surfaces  that  the  nature  of  the  change  becomes 
apparent.  In  the  small  intestine — which  is  perhaps  the  pai't  most 
commonly  affected — the  effect  of  the  application  of  iodine  is  very 
characteristic.  A  number  of  small  reddish-brown  points  appear  over 
the  whole  surface  of  the  membrane  ;  these  correspond  to  the  intesti- 
nal villi,  the  arteries  and  capillaries  of  which  have  undergone  the 
lardaceous  change.  In  the  stomach  and  oesophagus  the  vessels  are 
mapped  out  in  a  similar  manner  by  the  iodine  solution.  The  change 
in  the  intestine  gives  rise  to  serous  diarrhoea,  this  being  probably  due 
to  an  increased  permeability  of  the  degenerated  walls  of  the  vessels. 

The  Corpora  Amylacea. 

The  corpora  amylacea  or  "  amyloid  bodies,''  so  frequently  met  witli 
in  the  nervous  system,  in  the  prostate,  and  in  other  parts,  have  usually 
been  looked  upon  as  more  or  less  allied  to  the  lardaceous  substance ; 
there  appears,  however,  with  the  exception  of  a  certain  similarity  in 
their  behavior  with  iodine  and  sulphuric  acid,  to  be  no  connection 
between  them. 

They  aire  round  or  oval  bodies,  formed  of  a  succession  of  concen- 
tric layers,  and  are  often  changed  to  a  deep  blue  color  by  iodine,  thus 

bearing,  both  in  their  structure  and  chemi- 
FiG.  22.  cal  properties,  the  strongest  resemblance  to 

granules  of  vegetable  starch.  (Fig.  22.) 
Sometimes,  however,  the  blue  is  only  ex- 
hibited after  the  subsequent  addition  of  sul- 
phuric acid,  and  thus  a  resemblance  is 
shown  to  the  lardaceous  substance.     They 

Corpora  AmylaceoB  from  the  .         .         „  .  .  , 

Prostate.   (Vivchow.)  Vary  m  size  from  microscopic  granules  to 

bodies  which  are   distinctly  visible   to   the 

naked  eye  ;  sometimes  being  as  much  as  one  or  two  lines  in  diameter. 

The  larger  ones   are   usually  formed  by  the  conglomeration  of  the 

smaller  granules,  which  are  often  inclosed  by  a  common  envelope. 

They  occur  especially  in  conditions  of  atrophy  or  softening  of  the 
nervous  system  ;  the  ependyma  of  the  ventricles,  the  white  substance 
of  the  brain,  the  choroid  plexus,  the  optic  nerve  and  retina,  and  the 
spinal  cord  being  their  favorite  seats.  The  larger  forms  are  met  with 
most  frequently  in  the  prostate.     The  prostate  of  nearly  every  adult 
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contains  some  of  these  bodies  ;  and  thej  may  accumulate  here  to 
such  an  extent  as  to  form  large  concretions.  They  are  occasionally 
met  with  in  the  lungs,  and  in  mucous  and  serous  membranes. 

As  has  been  said,  they  usually  exhibit  a  bright  blue  color  upon  the 
application  of  iodine  alone,  although  in  some  cases  not  until  the  sub- 
sequent addition  of  sulphuric  acid.  Many  of  them,  however,  are 
colored  green,  or  even  brown  by  these  reagents.  The  green  is  due 
to  their  admixture  Avith  nitrogenous  matters,  which  give  a  yellow  color 
with  iodine,  and  hence  the  combination  yields  a  green.  The  greater 
the  amount  of  nitrogenous  matter  the  more  brown  does  the  color  be- 
come. 

From  the  laminated  structure  of  these  bodies  they  would  appear  to 
be  formed  by  the  gradual  precipitation  of  some  material,  layer  by 
layer,  upon  the  surface  of  pre-existing  particles.  The  nature  of  the 
material,  however,  does  not  appear  to  resemble  that  of  the  substance 
met  with  in  lardaceous  degeneration.  The  two  processes  are  so  essen- 
tially different,  both  in  the  circumstances  under  which  they  occur  and 
in  the  characters  and  seat  of  the  morbid  products,  that  they  cannot 
be  looked  upon  as  in  any  way  analogous.  Lardaceous  degeneration 
is  a  general  change,  Avhereas  the  formation  of  the  corpora  amylacea 
is  evidently  of  a  local  nature.  The  latter  is  often  preceded  by  those 
local  atrophic  changes  associated  with  advanced  life,  and  appears  to 
consist  in  the  deposition  of  some  starch-like  material,  probably  liber- 
ated in  the  tissues  themselves,  upon  any  free  body  which  may  exist 
in  its  vicinity. 

The  corpora  amylacea,  especially  those  occurring  in  the  choroid 
plexus  and  in  the  lateral  ventricles,  are  very  liable  to  become  calci- 
fied, and  they  then  constitute  one  form  of  "brain  sand,"  which  is  so 
often  met  with  in  these  situations. 
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CHAPTER  VIII. 


CALCAREOUS  DEGENERATION. 


Calcareous  degeneration — or  as  it  is  more  commonly  called  calci- 
fication— consists  in  the  infiltration  of  the  tissues  with  calcareous 
particles.  Physiologically,  an  infiltration  of  calcareous  particles  takes 
place  in  the  formation  of  bone,  in  which  lime  and  magnesian  salts  are 
deposited  in  the  fibrous  or  cartilaginous  matrix.  This  physiological 
is  precisely  similar  to  the  pathological  process.  It  is  important,  how- 
ever, to  distinguish  simple  calcification  from  ossification.  In  the  latter 
there  is  not  only  a  deposition  of  lime  salts,  but  an  active  change  in  the 
tissue  itself — a  proliferation  of  the  cellular  elements,  an  intimate 
union  of  the  calcareous  matters  with  the  tissue,  and  the  formation  of 
a  true  osseous  structure  in  which  the  calcareous  particles  are  not 
visible.  Calcification,  on  the  other  hand,  is  a  purely  passive  process: 
there  is  no  increased  nutritive  activity  of  the  part,  no  multiplication 
of  elements,  no  alteration  of  the  structure,  but  merely  an  infiltration 
with  calcareous  particles. 

An  infiltration  and  deposition  of  calcareous  substances  occurs  under 
two  opposite  conditions  :  one— in  which  there  is  an  absolute  increase 
in  the  amount  of  these  constituents  in  the  blood,  and  a  portion  of  the 
excess  becomes  deposited  in  the  tissues;  the  other — in  which  there  is 
no  such  increase,  but  the  deposition  takes  place  owing  to  some  altera- 
tion in  the  tissue  itself.  That  the  calcareous  particles  are  in  all  cases 
brought  to  the  part,  and  are  not  simply  those  normally  contained  in 
it  which  have  become  precipitated,  is  shown  by  the  fact  that  their 
quantity  greatly  exceeds  that  of  healthy  tissue. 

An  absolute  increase  of  the  saline  constituents  in  the  blood,  and 
the  deposition  of  the  excess  in  the  tissues,  is  much  tlie  less  frequent 
form  of  calcification.  It  occurs  in  some  forms  of  softening  of  bone, 
especially  in  extensive  caries  and  osteomalacia.  In  these  diseases  the 
lime  salts  are  removed  from  the  bone,  returned  into  the  blood,  and  some 
of  them  deposited  in  other  tissues.  In  such  cases  the  calcification 
is  usually  more  or  less  general — many  organs  being  simultaneously 
involved.     In  osteomalacia  it  is  not  uncommon  to  find  the  kidneys, 
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the  lungs,  the  stomach,  the  intestines,  and  even  the  dura  mater  and 
liver,  infiltrated  to  a  greater  or  less  extent  with  lime  salts.  The  de- 
position takes  place  in  the  tissue  immediately  surrounding  the  blood- 
vessels, through  the  walls  of  which  the  calcareous  matters  transude  ; — 
thus,  in  the  lungs  the  seat  of  the  change  is  the  interlobular  tissue;  in 
the  stomach,  the  stroma  between  the  glands  ;  and  in  the  kidney,  the 
tubuli  uriniferi  and  the  intertubular  tissue.  Analogous  to  this  form 
of  calcification  is  the  deposition  of  the  excess  of  urate  of  soda  which 
takes  place  in  gout. 

In  the  great  majority  of  cases,  however,  calcification  is  a  local 
change,  depending  not  upon  any  alteration  in  the  composition  of  the 
blood,  but  upon  changes  in  the  tissues  themselves,  owing  to  which 
some  of  the  saline  matters  which  are  normally  held  in  solution  in  the 
blood  are  deposited  in  them.  The  alteration  in  the  tissues  consists  in 
some  enfeeblement  of  the  nutritive  processes,  associated  with  a  dimi- 
nution in  the  amount  of  blood,  and  a  retardation  of  its  circulation. 
Calcification  is  therefore  very  frequent  as  a  senile  change,  and  is 
especially  common  in  the  arteries  of  old  people.  (See  "  Calcification 
of  Arteries.")  It  also  occurs  under  other  circumstances  where  tissue 
changes  are  very  feeble,  as  in  thrombi,  in  the  caseous  masses  so  com- 
mon in  the  lungs  and  lymphatic  glands,  in  atheromatous  arteries,  and 
in  non-vascular  tumors.  Respecting  the  cause  of  the  deposition  of 
the  calcareous  substances — it  is  probably  partly  due,  as  stated  by 
Rindfleisch,  to  the  stagnation  of  the  nutritive  fluids  in  the  part,  owing 
to  which  the  free  carbonic  acid,  which  appears  to  hold  the  salts  in 
solution,  escapes,  and  they  are  consequently  precipitated  ;  and  partly 
to  the  non-assimilation  of  these  fluids  by  the  enfeebled  elements  of 
the  tissue. 

The  calcareous  particles  make  their  appearance  both  within  the 
cells  and  in  the  intercellular  substance;  they  are  much  more  frequent, 
however,  in  the  latter  situation.  They  are  seen  at  first  as  fine  mole- 
cules scattered  irregularly  through  the  intercellular  substance.  (Fig. 
23.)  They  are  characterized,  when  viewed  by  transmitted  light,  by 
their  opacity,  dark  black  color,  and  irregular  outline,  and  also  by 
their  solubility  in  dilute  mineral  .acids.  They  gradually  increase  in 
number  until  ultimately  large  tracts  of  tissue  may  be  converted  into 
an  opaque  calcareous  mass,  in  which  the  cells  are  inclosed  and  can 
no  longer  be  recognized.  These  larger  masses  have  a  sharp  black 
irregular  outline,  and  as  the  calcification  becomes  complete,  acquire 
a  homogeneous,  glistening,  semi-transparent  appearance.      The  cells 
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themselves  are  much  less  frequently  infiltrated,  being  usually  merely 
inclosed  and  obscured  by  the  calcified  intercellular  substance.     Cal- 

PiG.  23. 


A  Calcified  Sarcomatous  Tumor.  Showing  the  miaute  calcareous  particles  scattered 
through  the  intercellular  substance.  To  the  left  of  the  figure  they  are  so  abundant  as  to  almost 
completely  obscure  the  cells.    X  200. 

careous  particles  may,  however,  make  their  appearance  in  the  proto- 
plasm, and,  gradually  increasing,  convert  the  cell  into  a  homogeneous 
calcareous  body. 

The  calcareous  matters  consist,  for  the  most  part,  of  lime  and 
magnesian  salts,  especially  the  phosphates  and  carbonates.  If  the 
latter  are  present,  the  addition  of  a  little  dilute  hydrochloric  acid  is 
followed  by  the  appearance  of  numerous  minute  air  bubbles  in  the 
tissue,  owing  to  the  liberation  of  carbonic  acid.  In  those  cases  in 
which  calcification  is  associated  with  retained  gland  secretions,  the 
calcareous  matters  will  consist  of  the  specific  gland  salts. 

A  part  which  has  become  calcified  undergoes  no  further  change ; 
its  vitality  is  completely  destroyed,  and  it  remains  as  an  inert  mass. 
In  this  respect  calcareous  differs  from  fatty  degeneration.  In  the 
latter,  subsequent  changes  invariably  take  place;  the  part  either  soft- 
enincr,  caseating,  or  becoming  the  seat  of  calcification  itself.  It 
differs  also  in  its  effect  upon  the  tissue.  The  structure  of  the  affected 
part  is  not  destroyed,  and  there  is  no  annihilation  of  histological  ele- 
ments, such  as  occurs  in  fatty  degeneration.  The  tissue  is  simply 
impregnated  with  calcareous  matters,  which  have  no  other  effect  upon 
it  than  to  render  it  inert;  its  vitality  is  destroyed,  but  its  structure 
— in  so  far  as  the  calcification  is  concerned — remains  unaltered.  If 
the  saline  matters  are  dissolved  out  with  a  little  dilute  mineral  acid, 
the  structure  of  the  part  may  be  again  recognized,  unless,  indeed — as 
is  so  often  the  case — it  has  been  destroyed  by  any  antecedent  change. 

Calcification  must  thus  be  looked  upon  in  many  cases  as  a  salutary 
lesion,  the  impregnation  with  calcareous  matters  preventing  subsequent 
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changes  in  the  part.  This  is  especially  the  case  when  it  is  secondary 
to  other  forms  of  degeneration.  It  is  often  the  most  favorable  termi- 
nation of  the  large  class  of  fatty  changes,  as  is  exemplified  by  the 
calcification  of  caseous  products  in  the  lungs,  and  of  many  new  for- 
mations. It  may,  on  the  other  hand,  under  certain  circumstances,  be 
attended  with  most  deleterious  consequences,  as  is  the  case  when  it 
affects  the  arterial  system. 

Calcification  of  Arteries. 

Calcification  of  arteries,  like  fatty  degeneration,  may  be  a  primary 
or  secondary  affection.  As  a  secondary  change  it  constitutes  one  of 
the  terminations  of  the  atheromatous  process,  and  as  such  is  con- 
stantly met  with  in  the  aorta  and  its  branches,  and  in  many  other 
situations.     (See  "Atheroma.") 

Primarily  calcification  is  essentially  a  senile  change,  and  is  the 
result  of  that  impairment  of  the  nutrition  of  the  arteries  which 
exists  in  advanced  life.  It  is  associated  with  atrophy  of  the  arterial 
tissues,  and  in  some  cases  with  fatty  degeneration.  The  change  is  a 
more  or  less  general  one,  and  when  occurring  in  one  part  is  met  with 
in  others.  It  usually  occurs  in  vessels  of  medium  size,  the  arteries 
of  the  upper  and  lower  extremities  and  of  the  brain  being  those  most 
commonly  affected.  Its  most  common  seat  is  the  middle  coat,  where 
it  commences  in  the  muscular-fibre  cells.  The  calcareous  particles, 
which  are  deposited  from  the  vasa-vasorum,  make  their  appearance 
at  first  around  and  within  the  nucleus,  and  gradually  increase  until 
they  fill  the  cell,  which  becomes  converted  into  a  small  calcareous 
flake.  The  process  may  go  on  until  the  muscular  coat  is  completely 
calcified,  or  it  may  be  limited  to  isolated  portions  of  the  coat,  giving 
rise  to  numerous  calcareous  rings  and  plates  which  are  irregularly 
distributed  throughout  it.  From  the  muscular  it  may  extend  to  the 
external  and  internal  coats,  until  ultimately  the  vessel  becomes  calci- 
fied throughout. 

The  vessel  thus  calcified  loses  its  elasticity  and  contractility ;  its 
lumen  is  diminished,  and  it  is  transformed  into  a  hard,  rigid,  brittle 
tube.  This  condition  is  common  in  the  external  iliac  and  in  the  ves- 
sels of  the  lower  extremity,  where  it  is  a  frequent  cause  of  senile 
gangrene.     (See  "  Senile  Gangrene.") 
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CHAPTER  IX. 


PIGMENTARY  DEGENERATION. 


Pigmentary  Degeneration,  or  Pigmentation,  consists  in  an  abnormal 
formation  of  pigment  in  the  tissues.  All  true  pigments  are  derived 
from  the  coloring  matter  of  the  blood.  Physiologically,  many  of  them 
are  eliminated  by  the  kidneys  and  liver  ;  others  are  deposited  in  the 
tissues  and  there  remain  permanent.  The  choroid  coat  of  the  eye  and 
the  skin  of  the  negro  are  "well  known  examples  of  tissues  in  which 
there  is  this  permanent  accumulation  of  pigment.  The  cells  in  these 
situations  appear  to  be  endued  with  a  special  power  to  abstract  the 
coloring  matters  from  the  blood,  and  to  store  them  up  in  their  interior, 
where  they  undergo  certain  chemical  changes  and  become  converted 
into  pigment. 

In  the  pathological  process,  also,  the  pigment  is  derived  from  the 
same  source,  although  its  presence  in  the  tissues  is  rarely  dependent 
upon  any  abnormal  secreting  powers  in  their  cellular  elements,  but  is 
usually  the  result  of  certain  changes  in  the  circulation  or  in  the  blood- 
ves^^els,  owing  to  which  the  coloring  matter  of  the  blood  escapes  and 
infiltrates  the  surrounding  parts.  This  escape  of  haemoglobin  may  be 
owing  to  rupture  of  the  vessels  themselves,  or  to  conditions  of  con- 
gestion or  stasis  in  which  the  blood-corpuscles  and  liquor  sanguinis 
pass  through  their  walls.  In  either  case  the  haemoglobin  will  permeate 
the  tissues  and  ultimately  be  converted  into  pigment.  Rupture  of 
the  vessels  and  the  direct  extravasation  of  blood,  is,  however,  the 
most  common  antecedent  of  the  pigmentary  change.  Soon  after  the 
extravasation  has  taken  place,  the  haemoglobin  escapes  from  the  red 
blood-corpuscles,  either  by  exudation  or  by  destruction  of  the  corpuscle, 
and,  mixed  with  the  liquor  sanguinis,  infiltrates  the  surrounding  tissues. 
In  other  cases  the  process  takes  place  without  any  solution  of  con- 
tinuity in  the  walls  of  the  vessel.  This  frequently  occurs  ih  conditions 
of  inflammatory  stasis  and  mechanical  congestion,  in  which  the  red 
corpuscles  pass  through  the  walls  of  the  capillaries,  and  some  of  the 
haemoglobin  is  also  liberated  from  the  corpuscles  within  the  vessels, 
from  Avhich  it  transudes,  dissolved  in  the  liquor  sanguinis,  without 
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rupture  having  taken  place.  In  whichever  of  these  ways  the  hremo- 
globin  is  derived,  it  infiltrates  the  tissues,  staining  both  the  cells  and 
the  intercellular  substance  a  yellowish  or  brownish-red  color.  It  is 
taken  up,  however,  more  readily  by  the  cells  than  by  the  intercellular 
substance  or  by  membranous  or  fibrous  structures.  In  addition  to  this 
formation  of  pigment  from  dissolved  haemoglobin,  the  red  corpuscles 
themselves  may  penetrate  the  adjacent  cells  and  there  become  con- 
verted into  pigment.  Some  of  the  corpuscles  also,  after  their  escape 
from  the  vessels,  may  shrivel  up  and  become  pigment  granules.  It 
is  probable  that  in  some  cases  these  changes  and  the  subsequent  for- 
mation of  pigment  may  take  place  within  the  vessels. 

After  the  hagmooflobin  has  remained  in  the  tissue  for  some  length 
of  time,  it  undergoes  certain  changes :  It  becomes  darker  and  more 
or  less  granular,  minute  reddish-brown  or  black  granules  and  crystals 
make  their  appearance  both  in  the  cells  and  in  the  intercellular  sub- 
stance, and  these  may  gradually  increase  and  form  larger  masses.  This 
change  in  the  haemoglobin  is  a  chemical  one,  and  the  substance  into 
which  it  is  converted  is  hcematoidin.  Hsematoidin  appears  to  be 
closely  allied  to  the  coloring  matter  of  the  bile,  cholepyrrhin,  which 
is  also  a  derivative  of  haemoglobin.  It  exhibits  similar  reactions  when 
treated  Avith  concentrated  mineral  acids,  displaying  the  same  variations 
of  green,  blue,  rose,  and  yellow  colors.  It  is  insoluble  in  water, 
alcohol,  ether,  and  in  dilute  mineral  acids  and  alkalies ;  it  is  soluble 
in  the  caustic  alkalies,  giving  a  red  color.  It  contains  more  carbon 
than  haemoglobin ;  and  it  also  contains  iron. 

The  granules  of  haeraatoidin  vary  in  size  from  the  smallest  particles 
to  masses  as  large  as  a  red  blood-corpuscle.     (Fig.  24.)     The  larger 

Fig.  24.  Fig.  25. 


Cells  containing  pigment.     From  a  melanotic  Scematoidin  crystals. 

sarcoma  of  the  liver.     X  350.         '•  (Virchow.) 

ones  are  round,  or  more  commonly  irregular  in  shape,  and  have  a 
sharp  defined  border.  Their  color  varies  from  yellow,  red,  and 
brown,  to  black.  These  variations  appear  to  depend  upon  the  age  of 
the  granules  and  the  tissue  in  which  they  are  formed ;  the  older  they 
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are  the  blacker  they  become.  The  smaller  granules  are  usually  dull 
and  opaque  ;  the  larger  ones,  however,  often  present  a  more  or  less 
glistening  appearance.  The  crystals  of  hsematoidin  are  opaque 
rhombic  prisms,  usually  of  a  beautiful  yellowish-red  or  ruby-red 
color,  sometimes  approaching  to  brown  or  black.  They  may  also 
occur  as  little  plates  and  fine  needles,  but  these  are  less  common  forms. 
(Fig.  25.)  They  are  in  most  cases  so  small  that  considerable  care  is 
required  to  recognize  their  crystalline  nature  under  the  microscope, 
and  they  may  easily  be  overlooked  as  merely  irregular  granular 
masses.  In  some  cases,  however,  they  attain  a  larger  size.  They 
are  more  or  less  transparent,  and  present  a  shining,  strongly  refract- 
ing surface. 

Whether  the  haemoglobin  is  converted  into  granular  or  crystalline 
haematoidin  appears  partly  to  depend  upon  the  tissue  in  Avhich  it  is 
situated,  the  crystals  being  exceedingly  common  in  some  situations, 
as  in  the  brain  and  ovaries,  whereas  in  others,  as  mucous  membranes, 
only  the  granules  are  met  with.  Both  the  granules  and  crystals  are 
characterized  by  their  durability  and  by  their  great  powers  of  resist- 
ance ;  when  once  formed  they  l^ndergo  no  further  change. 

Those  forms  of  pigment — both  granular  and  crystalline — which  are 
of  an  intensely  black  color,  have  been  supposed  to  consist  of  a  sub- 
stance which  differs  in  chemical  composition  from  hsematoidin,  and 
which  has  been  called  melanin.  There  appears,  however,  to  be  no 
foundation  for  such  a  distinction.  Melanin  is  probably  merely  hiBraa- 
toidin  Avhich  has  become  more  or  less  altered  by  age.  It  is  endued 
with  greater  powers  of  resistance,  being  less  readily  soluble  in  re- 
agents than  the  more  recently  formed  hsematoidin,  and  it  contains 
more  carbon. 

Pigmentation,  although  one  of  the  most  common  forms  of  degen- 
eration, is  of  comparatively  little  importance  as  a  morbid  process. 
The  mere  existence  of  pigment  within  and  between  the  histological 
elements  of  the  tissues,  has  in  itself  but  little  influence  upon  their 
vitality  and  functions.  The  atrophy  and  impairment  of  function 
which  so  frequently  accompany  it,  must  rather  be  looked  upon  as  the 
result  of  those  conditions  upon  which  the  formation  of  the  pigment 
depends,  than  as  in  any  way  owing  to  the  presence  of  the  pigment 
itself. 

As  evidence  of  other  antecedent  conditions,  pigmentation  assumes 
a  more  important  aspect.  The  pigment  being  derived  from  extrava- 
sated  haemoglobin,  in  whatever  situations  it  occurs,  it  is  usually  to  be 
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looked  upon  as  the  result  of  some  alteration  in  the  circulation  or  in 
the  bloodvessels,  owing  to  which  the  escape  of  the  coloring  matter  is 
permitted.  Exceptions  to  this  exist,  however,  in  the  case  of  certain 
pigmented  new  formations,  in  which  the  presence  of  the  pigment 
appears  to  be  mainly  owing  to  the  selective  power  of  the  cells ;  these, 
like  those  of  the  choroid,  separating  the  coloring  matter  from  the 
blood.  It  is  those  growths  which  originate  in  tissues  normally  con- 
taining pigment,  as  the  choroid  and  rete  mucosum,  which  are  most 
frequently  melanotic.  (See  "  Melanotic  Sarcoma.")  In  Melanaeraia, 
again,  the  large  quantities  of  pigment  which  exist  in  the  blood,  are 
probably  the  result  of  a  local  formation — for  the  most  part  by  the 
spleen.  Lastly,  in  Addison's  disease,  the  pathology  of  the  pigmen- 
tation of  the  skin  is  at  present  involved  in  obscurity. 

Pigment  is  often  the  only  evidence  of  a  former  extravasation.  This 
is  frequently  the  case  in  cerebral  hemorrhage,  where  the  crystals  of 
hsematoidin  may  be  all  that  remains  to  indicate  that  rupture  of  the 
capillaries  has  taken  place.  In  the  ovaries,  also,  the  slight  hemor- 
rhage which  follows  the  escape  of  the  ovum  at  each  menstrual  period 
is  marked  by  the  formation  of  pigment  which  constitutes  the  "  corpus 
luteum."  In  mechanical  congestion  and  inflammation,  again,  the  con- 
sequent pigmentation  may  be  the  principal  evidence  of  the  former  ex- 
istence of  these  conditions :  this  is  especially  seen  in  pigmentation  of 
the  mucous  membrane  of  the  stomach  and.  intestines.  The  formation 
of  pigment  is  thus,  with  the  few  exceptions  above  named,  the  result  of 
some  antecedent  change  in  the  bloodvessels  or  circulation;  and  its 
presence  in  the  tissues  appears  to  be  little  more  than  a  testimony  to 
the  existence  of  those  processes  upon  which  its  formation  depends. 

False  Pigmentation. — There  are  certain  forms  of  discoloration  of 
the  tissues  which  are  not  due  to  the  presence  of  haematoidin:  these 
must  be  distinguished  from  true  pigmentation.  The  most  important 
of  them,  and  that  which  is  most  closely  allied  to  the  process  already 
described,  is  the  staining  of  the  tissues  with  the  coloring  matter  of 
the  bile,  which  is  itself  a  derivative  of  haemoglobin,  and  is,  as  before 
stated,  very  analogous  to  hsernatoidin.  This  yellow  staining  may 
aifect  nearly  all  the  tissues,  con^^tituting  "jaundice;"  or  it  may  occur 
in  the  liver  alone,  from  local  obstructions  to  the  small  bile-ducts,  as  is 
often  seen  in  cirrhosis  of  that  organ.  In  these  cases,  however,  there 
is  merely  the  staining  of  the  tissues  with  the  coloring  matter  of  the  bile 
and  no  subsequent  conversion  of  this  pigment. 

The  discoloration  caused  by  the  long-continued  use  of  the  salts  of 


8»  NUTRITION    IMPAIRED. 

silver  must  also  be  distinguished  from  pigmentation:  the  color  here 
is  due  to  the  deposition  of  the  silver  in  the  tissues.  The  black  color 
of  gangrenous  parts,  and  that  sometimes  produced  by  the  effusion  of 
large  quantities  of  blood  into  the  tissues,  must  again  not  be  confounded 
with  pigmentation.  The  discoloration  in  these  cases  is  the  result 
of  the  action  of  the  sulphuretted  hydrogen  upon  the  coloring  matter  of 
the  blood.  The  greenish-black  discoloration  so  often  seen  on  the  sur- 
face of  the  liver,  kidneys,  and  other  abdominal  organs  after  death,  is 
in  the  same  manner  due  to  the  intestinal  gases.  Lastly,  the  minute 
particles  of  inhaled  carbon,  which  are  always  met  with  in  the  lungs, 
must  be  distinguished  from  true  pigment. 

Pigmentation  of  the  Lungs. 

In  no  organ  is  pigment  met  with  so  frequently  and  in  such  large 
quantities  as  in  the  lungs,  and  here  much  discussion  has  arisen  as  to 
its  nature  and  origin.  The  lungs  normally  contain  more  or  less  pig- 
ment, the  amount  of  which  gradually  increases  with  advancing  age — the 
lungs  of  infants  and  young  children  being  almost  free  from  it,  whereas 
those  of  adults  invariably  contain  it  in  considerable  quantities. 

This  normal  pigmentation  of  the  lungs  is  principally  due  to  the  pres- 
ence of  carbon,  and  not  to  that  of  ^-rue  hsematoidin-pigment.  The 
carbon — which  is  derived  from  the  incomplete  combustion  of  wood,  coal, 
and  other  substances,  and  is  always  present  in  varying  quantities  in 
the  atmosphere — is  inhaled,  and  the  minute  particles  pass  into  the 
finest  bronchial  tubes.  Having  entered  the  bronchi,  many  of  them  are 
taken  up  by  the  mucus-corpuscles,  where  they  may  be  seen  as  small 
black  granules  within  the  cells.  These  may  readily  be  observed  in 
the  cells  of  the  grayish-black  sputum  which  is  so  frequently  expec- 
torated in  the  early  morning.  Much  of  the  carbon  thus  inhaled  is 
eliminated  by  expectoration;  many  of  the  particles,  however,  pass  into 
the  air-vesicles,  and  here  their  removal  by  this  means  being  less  readily 
effected,  they  gradually  penetrate  the  pulmonary  substance,  and  make 
their  Avay  into  the  alveolar  walls  and  interlobular  tissue.  It  is  in  these 
situations  that  most  of  the  pulmonary  pigment  is  found,  and  there  it 
may  be  seen  either  within  the  connective  tissue-cells,  or  lying  free 
amongst  the  fibres.     (Fig.  26.) 

The  means  by  which  the  particles  of  carbon  penetrate  the  walls  of 
the  air-vesicles,  and  make  their  way  into  the  inter-alveolar  tissue,  has 
recently  been  explained  by  the  researches  of  Dr.  Klein  on  the  histo- 
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logy  of  the  lungs. ^  Dr.  Klein  finds  that  the  branched  connective- 
tissue  cells  of  the  alveolar  walls  send  a  process,  or  a  greater  or  less 
portion  of  their  body,  between  the  epithelial  cells  of  the  alveolus  into 
the  alveolar  cavity.     As  these  connective-tissue  cells  lie  in  the  serous 


Fig.  26. 


Pigmentation  of  the  Lung.     From  a  woman  set.  sixty-five,  ■with  slight  emphysema.     Showing 
the  situation  of  the  pigment  in  the  alveolar  walls,  and  around  the  bloodvessel  u.    X  ^^• 

canals,  which  constitute  the  commencement  of  the  perivascular  lym- 
phatics, it  is  easy  to  understand  how  these  openings  in  the  alveolar 
walls  (pseudostomata)  may  become  sufficiently  distended  to  allow  cells 
and  other  substances  to  pass  through  them  from  the  alveolar  cavity 
into  the  inter-alveolar  tissue.  When  once  the  carbon  has  made  its 
way  into  the  inter-lobular  tissue,  some  of  it  is  taken  up  by  the  fixed 
cells  in  this  situation,  whilst  that  which  is  not  thus  detained  passes 
on  to  the  lymphatic  glands,  where  the  black  particles  are  also  visible. 
Closely  allied  to  this  physiological  pigmentation  of  the  lung  from 
the  inhalation  of  carbon,  are  those  morbid  conditions  which  result  from 
the  inhalation  of  particles  of  coal,  stone,  iron,  and  other  substances — ■ 
of  which  the  lungs  of  miners,  stonemasons,  and  grinders  afford  frequent 
examples.  Here  also  minute  particles  enter  the  bronchi,  penetrate 
the  walls  of  the  alveoli,  and  are  deposited  principally  in  the  inter- 
stitial tissue.  In  the  case  of  miners — in  which  this  is  most  Common 
— the  particles  of  coal  enter  the  lungs  in  such  large  quantities  as  to 
give  to  them  a  uniform  dark  blue  color.     In  stonemasons,  grinders, 


'   "On  the  Anatomy  of  the  Lymphatic  System  of  the  Lungs,"  by  Dr.  E.  Klein. 
Proceedings  Royal  Society,  No.  149.     1874. 


90  NUTRITION    IMPAIRED. 

etc.,  the  lungs  also  become  deeply  pigmented,  although  to   a  less 
extent  than  those  of  miners. 

The  black  color  of  the  lungs  in  these  cases,  however,  is  not  entirely 
due  to  the  presence  of  the  inhaled  substances,  but  partly  to  that  of 
true  hgematoidin-pigment.  The  inhalation  of  the  irritating  particles 
sets  up  inflammatory  changes  in  the  bronchi  and  pulmonary  tissue, 
causing  chronic  bronchitis,  chronic  catarrhal  pneumonia,  and  a  large 
increase  in  the  fibrous  tissue  of  the  lungs,  which  thus  ultimately  be- 
come consolidated,  excavated,  tough,  and  fibrous  ("Colliers"  and 
"Knife-grinders'  Phthisis,"  etc.)  Owing  to  these  structural  changes 
there  is  a  considerable  escape  of  coloring  matter,  either  from  rupture 
of  the  capillaries  or  transudation  of  serum,  and  hence  a  large  forma- 
tion of  true  pigment;  and  to  this  true  pigment  much  of  the  dark  color 
of  these  lungs  must  undoubtedly  be  ascribed.  The  lungs  of  stone- 
masons and  grinders  are,  like  those  of  miners,  deeply  pigmented, 
although  to  a  less  degree ;  but  the  black  color  in  the  former  cases 
cannot  be  entirely  accounted  for  on  the  supposition  that  it  is  due  to 
the  presence  of  inhaled  particles. 

Pigmentation  of  the  lungs  from  the  presence  of  hsematoidin  occurs 
as  the  result  of  many  other  morbid  conditions,  many  diseases  of  these 
organs   being  attended  by  the   formation   of   pigment.     In  chronic 
phthisis,  pigmentation  occurs,  partly  from  the  obstruction  of  the  in- 
flammatory process,  and  partly  from  the 
Fig.  27.  obstruction  of  the  vessels  caused  by  the 

new  growth:  lines  of  pigment  are  con- 
stantly seen  surrounding  the  nodules  of 
consolidation.  In  acute  croupous  pneu- 
monia, the  blood  which  is  extravasated 
into  the  air-vesicles,  and  which  in  the 
early  stages  gives  to  the  expectoration  a 

Cells  from,  the  sputum  of  acute.  ,  •    •  i  i  ii 

Bronchitis.   Showing  the  minute     ^'^sty  Or  pruno-juice   color.  Subsequently 
granules  of  pigment  within  the     bocomes  couvortod  iuto  pigment,  and  the 

cells.     Some  of  the  cells  also  con-  ,  „  •    i     i  i       i         xi 

tain  a  few  fatty  molecules.   X  ^00.     sputum  bccomcs  ot  a  grayish-black ;  the 

pigment  granules  being  visible  in  the 
newly-formed  cells.  The  cells  met  Avith  in  the  sputum  of  bronchitis 
also  contain  granules  of  pigment  (Fig.  27):  and  pigmentation  plays 
an  important  part  in  the  condition  of  the  lungs  known  as  brown  indu- 
ration.    (See  "Brown  Induration  of  the  Lungs.") 

Pigment  in  the  lung  usually  occurs  as  black  irregular  granules ;  it 
is  rarely  met  with  in  a  crystalline  form.     In  all  cases  in  which  it  is 
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found  in  any  quantity  in  the  lung,  it  is  also  found  in  the  bronchial 
glands.  It  is  taken  up  by  the  lymphatics  and,  like  the  inhaled  car- 
bon,  it  becomes  arrested  in  its  passage  through  these  glands,  where 
it  remains  permanently. 


CHAPTER  X. 

TISSUE-CHANGES  IN  PYREXIA. 

It  is  proposed  in  the  present  chapter  to  allude  very  briefly  to  those 
alterations  in  the  tissues  which  are  met  with  in  certain  pyrexial  dis- 
eases, to  which  have  been  applied  the  term  "  parenchymatous"  or 
"granular  degeneration,"  "albuminous  infiltration,"  "acute"  or 
"  cloudy  swelling." 

It  is  well  known  that  in  most  diseases  which  are  accompanied  by  a 
considerable  elevation  of  the  bodily  temperature,  and  especially  in 
those  in  which  the  blood  has  undergone  marked  changes,  the  organs 
and  tissues  are  found  much  altered  after  death.  The  diseases  in 
which  such  alterations  are  most  frequently  met  with  are  pyoemia, 
erysipelas,  typhus,  typhoid,  and  other  acute  specific  fevers,  and  acute 
rheumatism.  They  also  occur  in  other  diseases  Avhich  are  attended 
by  considerable  pyrexia,  but  they  are  most  marked  in  the  specific 
fevers,  and  appear  to  depend  more  upon  the  alteration  of  the  blood 
in  these  fevers  than  upon  the  amount  of  elevation  of  the  bodily  tem- 
perature. The  organs  in  which  the  alterations  principally  occur  are 
the  liver,  the  kidneys,  the  heart  and  muscles,  and  the  lungs.  Some- 
times the  changes  are  much  more  advanced  in  some  organs  than 
others,  owing  probably  to  differences  in  the  local  circulation. 

The  physical  characters  of  the  altered  organs  vary.  It  may,  how- 
ever, be  stated  generally  that  the  organs  are  more  or  less  swollen  and 
opaque,  somewhat  diminished  in -consistence,  and  abnormally  friable. 
Their  vascularity  is  in  some  cases  diminished,  in  others  slightly  in- 
creased. When  examined  microscopically,  the  cellular  elements  are 
found  to  be  increased  in  size,  and  their  protoplasm  is  markedly  gran- 
ular, so  that,  in  some  cases,  the  nucleus  is  so  much  obscured  as  to  be 
indistinguishable.     (Fig.  28.)     The  granular  condition  of  the  proto- 
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Liver  from  a  case  of  Acute  Eheumatism 
with  high  Temperature.  Showing  the 
swolleu  and  granular  condition  of  the  liver- 
cells.  In  many  of  the  cells  the  nucleus  is  so 
much  obscured  as  to  be  almost  indistinguish- 
able.    X  200. 


Fi<5-  28.  plasm  appears  in  most  cases  to  be 

due  to  albuminous  particles,  inas- 
much as  it  disappears  upon  the  ad- 
dition of  dilute  acetic  acid.  In 
other  cases,  however,  in  which  the 
change  is  apparently  more  advanced, 
many  of  the  granules  are  larger,  in- 
soluble in  acetic  acid,  but  soluble  in 
ether,  and  obviously  fatty. 

The  Liver. — Here  the  change  is 
usually  met  with  in  its  most  marked 
degree.  The  organ  is  slightly  en- 
larged, abnormally  soft  and  friable, 
and  the  cut  surface  has  a  dull  opaque 
look,  being  paler  than  natural.  The  liver  cells  are  swollen  and  granu- 
lar, and  in  many  cases  contain  fatty  particles.     (See  Fig.  28.) 

The  Kidneys.- — -In  the  kidneys  the  change  affects  especially  the 
cortex.  This  is  swollen,  opaque,  and  friable.  Tlie  Malpighian  bodies 
and  the  pyramids  are  usually  abnormally  vascular,  and  thus  contrast 
with  the  pale  cortex.  The  epithelium  in  the  tubes  of  the  cortex  pre- 
sents the  appearances  above  described.  These  are  precisely  similar 
to  those  met  with  in  the  earlier  stages  of  tubal  nephritis. 

The  Heart. — The  alteration  produced  in  the  heart  consists  in  slight 
opacity,  pallor,  and  diminution  in  the  consistence  of  the  muscular 
tissue.  Under  the  microscope  the  muscular  fibres  are  seen  to  have 
lost  their  distinct  striation  and  to  be  finely  granular.  (Fig.  29.) 
Such  a  condition  must  materially  interfere 
with  the  contractile  power  of  the  organ.  A 
similar  change  is  met  with  less  frequently  in 
other  muscles. 

The  Lungs. — The  change  in  the  lungs  has 
been  described  by  Buhl  as  consisting  in 
swelling  of  the  alveolar  epithelium.  The 
epithelial  elements  are  markedly  granular 
from  the  presence  of  albuminous  and  fatty 
Muscular  Tissue  of  the  particles,  and  thov  bocome  loosened  from  the 
Heart,  from  a  case  of  Severe    alveolar  walls.     The  change  aflfects,  morc  or 

Typhoid  Fever.     Showing  the  o  ' 

granular  condition  of  the  fibres     less,  the  wholc  of  both  luugs.     The  orgaus  are 

and  the  loss  of  their  striation.  ,  ,  ,  ,  t,  hi-'-lii 

y^  400  enlarged,  oedematous,and  abnormally  triable.* 


Fig.  29. 


'  Buhl,  "LungeneutzOndung,  Tuberkulose,  mid  Sohwindsuclit.' 
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This  change  occurs  not  only  in  pyrexia,  but  also  in  the  earlier 
stages  of  the  process  of  inflammation.  Here  also  a  swollen  and 
granular  condition  of  the  protoplasm  is  met  Avith,  especially  in 
epithelial  and  endothelial  elements.  It  is  to  this  that  Virchow  gave 
the  name  of  "cloudy  swelling."     (See  chapter  on  "Inflammation.") 

Respecting  the  nature  of  the  change — nothing  is  certainly  known. 
Dr.  Wickham  Legg  produced  it  artificially  in  animals  by  submitting 
them  to  a  high  temperature,  and  he,  in  common  with  some  other 
pathologists,  is  inclined  to  look  upon  it  simply  as  a  result  of  the 
high  temperature.  The  probability  that  it  is  due  rather  to  specific 
alterations  of  the  blood  has  been  already  alluded  to.  An  exact 
knowledge  of  its  pathology,  however,  must  await  further  experimental 
investigation.  In  the  mean  time,  when  it  is  borne  in  mind  that  the 
conditions  in  which  it  occurs  are  attended  by  alterations  in  the  blood 
and  in  the  nutritive  processes,  and  that  in  advanced  degrees  of  the 
change  it  is  accompanied  by  more  or  less  fatty  metamorphosis,  it  may 
be  regarded  as  probable  that  its  occurrence  will  be  found  to-  be  due 
partly  to  interference  with  the  normal  processes  of  tissue-oxidation, 
and  partly  to  increased  transformation  of  the  protoplasm  of  the  cells. 
(See  "General  Pathology  of  Fatty  Degeneration.") 

Whatever  be  the  nature  of  the  change,  there  can  be  no  doubt  that 
it  must  very  materially  interfere  with  function,  and  that  its  occurrence 
in  the  course  of  acute  disease,  especially  when  affecting  the  heart, 
must  constitute  a  most  important  source  of  danger.  Although  it  may 
lead  to  more  or  less  fatty  degeneration,  it  tends,  if  death  does  not 
supervene,  to  terminate  in  perfect  health. 


CHAPTER  XI. 


NUTRITION  INCREASED. 


The  morbid  processes  thus  far  described  have  been  attended  either 
by  arrest  or  by  impairment  of  nutrition; — -those  remain  to  be  con- 
sidered in  which  the  nutritive  activity  is  increased.  They  include 
the  Regenerations,  Hypertrophy,  and  the  Tumors. 
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In  considering  these  results  of  increased  nutritive  activity,  it  must 
be  borne  in  mind  that  physiologically  the  formative  power  of  different 
tissues  varies  greatly.  During  the  period  of  development  all  the 
tissues  increase,  but  when  this  period  is  completed,  their  activity  is, 
for  the  most  part,  limited  to  merely  maintaining  themselves.  In  some 
tissues  the  power  of  reproduction  is  completely  lost  after  the  natural 
period  of  growth  is  past.  Such  is  the  case,  for  example,  with  the 
nervous  centres,  which  when  destroyed  are  never  regenerated.  In 
most  tissues,  hovvever,  this  formative  power  is  capable  under  certain 
conditions  of  again  manifesting  itself.  There  are  two  important 
causes  of  this  re-manifestation.  One  is  the  destruction  or  loss  of 
portions  of  tissue  from  injury  or  disease.  This,  in  most  structures, 
causes  a  formative  activity  in  the  cellular  elements,  and  thus  leads  to 
the  regeyieration  of  the  lost  part. 

The  other,  and  most  important,  cause  of  a  renewal  of  reproductive 
activity  after  the  completion  of  the  period  of  growth  is  an  increased 
supply  of  nutritive  material.  Such  increased  supply,  however,  can 
never  lead  to  new  growth  in  tissues  which,  like  nerve-tissue,  are  in- 
capable of  again  exhibiting  their  reproductive  power.  The  increased 
supply  may  be  due  to  simple  active  or  to  inflammatory  hypersemia. 

Simple  active  hypersemia  of  a  tissue,  and  consequent  new  growth, 
is  most  frequently  the  result  of  increased  functional  activity.  Muscu- 
lar tissue,  for  example,  which  does  more  work,  increases  in  amount. 
The  nervous  influence  which  causes  the  increased  activity  of  the 
muscle  causes  at  the  same  time  active  hyperemia,  and  thus  follows 
new  growth.  This  is  seen  in  the  hypertrophy  of  the  muscles  of  the 
calf  in  ballet  dancers ;  also  in  the  hypertrophy  of  a  hollow  viscus  from 
obstruction  to  the  exit  of  its  contents — as  of  the  heart  from  obstruc- 
tion at  the  valvular  orifices  or  in  the  course  of  the  circulation,  of  the 
muscular  coat  of  the  stomach  in  stricture  of  the  pylorus,  of  the  in- 
testine above  a  permanent  stricture,  and  of  the  bladder  in  stricture  of 
the  urethra.  Glandular  organs  in  the  same  way  become  hypertro- 
phied  when,  owing  to  the  loss  or  incapacity  of  their  fellows,  one  gland 
has  to  do  the  work  of  two.  This  is  exemplified  by  the  hypertrophy 
of  one  kidney  when  the  other  is  destroyed  by  disease.  Much  less 
frequently  the  active  hypersemia  which  leads  to  the  new  growth  is 
due  to  other  causes.  The  hypertrophy  of  the  spleen  in  malarial  dis- 
eases is  probably  due  to  an  active  hypersemia  of  the  organ  caused  by 
the  malarial  poison ;  and  that  of  the  thyroid  gland  in  Graves'  disease, 
to  hypersemia   due   to  vaso-motor  paralysis.     (See  "Active  Hyper- 
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araia.")     In  all  cases  the  hypersemia  must  be  of  long  duration  in 
order  to  lead  to  new  growth. 

The  new  growth  which  results  from  inflammatory  hypersemia  will 
be  considered  in  the  chapters  on  inflammation.  Inflammatory  growths 
differ  from  non-inflammatory  ones  in  being  caused  by  some  injury, 
upon  the  removal  of  which  the  process  of  growth  usually  ceases.  As 
examples  of  growths  which  must  be  regarded  as  occupying  a  kind  of 
border-land  between  non-inflammatory  and  inflammatory  formations, 
may  be  mentioned  the  development  of  corns  from  pressure,  and  of 
warts  and  condylomata  from  the  irritation  of  unhealthy  secretions. 

Hypertrophy. 

The  term  "  hypertrophy"  is  only  applied  to  that  form  of  new 
growth  in  which  all  the  constituents  of  an  organ  are  more  or  less 
involved,  or  those  constituents,  at  all  events,  upon  which  the  peculiar 
functions  of  the  organ  principally  depend.  An  hypertrophied  organ 
is  one  increased  in  size  and  functional  power.  Hypertrophy,  there- 
fore, can  rarely  result  from  an  inflammatory  process,  because,  as  will 
be  seen  when  speaking  of  inflammation,  this  leads  mainly  to  an  in 
crease  of  the  connective  tissue  of  organs,  and,  with  this  exception, 
involves  only  epithelial  and  endothelial  elements.  The  commonest 
cause  of  hypertrophy  is,  as  already  stated,  that  increased  nutritive 
supply  which  results  from  increased  functional  activity.  The  in- 
creased activity  is  usually  induced  by  a  necessity  for  some  increased 
work;  in  muscle,  for  example,  in  order  to  overcome  some  obstruction, 
in  a  secreting  organ — to  secrete  more  fluid.  Such  hypertrophies  are 
consequently  conservative  in  their  nature,  and  they  are  often  spoken 
of  SiS  functional  hypertrophies. 

The  increase  in  the  amount  of  tissue  which  constitutes  hypertrophy 
may  be  owing  to  an  increase  in  the  size,  or  to  an  increase  in  the  num- 
ber, of  the  histological  elements.  When  it  is  owing  simply  to  an 
increase  in  the  size  of  the  elements,  it  is  termed  simple  hypertrophy; 
when  to  an  increase  in  their  number,  and  to  the  formation  of  a  new 
tissue,  numerical  hypertrophy,  or  hyperplasia.  The  two  forms  of 
hypertrophy  are  thus  comparable  with  the  two  forms  of  atrophy: 
in  simple  hypertrophy  as  in  simple  atrophy,  there  is  merely  an  alter- 
ation in  the  size ;  in  numerical — an  alteration  in  the  number  of  the 
elements.     In   most  cases,  however,  hypertrophy  is  a  hyperplastic 
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process.  In  connective  tissue  and  all  the  connective  tissue  substances 
it  is  invariably  numerical ;  but  in  muscle  and  glandular  organs  there 
is  usually  an  increase  in  the  size  of  the  elements  as  well  as  an  in- 
crease in  their  number. 


CHAPTER  XII. 


THE  TUMORS. 


The  tumors  are  new  formations  which  in  their  development  and 
growth  are  characterized  by  their  independence  of  the  rest  of  the 
body  ;  they  increase  in  size  by  virtue  of  their  own  inherent  activity, 
which  differs  from,  and  is,  to  a  great  extent,  independent  of  that  of 
the  surrounding  tissues.  Having  attained  a  certain  size,  they  either 
remain  pei-manent,  or,  more  frequently,  tend  continuously  to  increase. 
Whatever  be  the  nature  of  the  tumor,  it  is  always  the  direct  product 
of  the  elements  of  a  pre-existing  tissue.  In  order,  therefore,  to 
understand  the  pathology  of  these  growths,  it  is  necessary  to  be  inti- 
mately acquainted  with  the  histology  and  mode  of  development  of 
the  normal  tissues. 

Etiology  of  Tumors. — As  tumors  are  the  result  of  the  increased 
nutritive  activity  of  the  elements  from  which  they  orignate,  it  will  be 
readily  understood  that  their  causes  must  for  the  most  part  be  obscure, 
and  that  in  many  cases  all  that  can  be  said  is,  that  the  new  growth 
is  the  result  of  the  spontaneous  activity  of  the  elements  from  which 
it  springs.  Sometimes,  however,  the  causes  are  either  wholly  or 
partially  ascertainable.  They  may  be  divided  into  constitutional 
predisposing,  and  direct  exciting,  causes. 

Constitutional  Predisposing  Causes. — That  many  tumors  owe  their 
origin  to  some  constitutional  taint,  has  long  been  an  universally  ac- 
cepted pathological  doctrine.  The  constitutional  cause  has  frequently 
been  regarded  as  a  general  one,  as  consisting  either  in  some  alteration 
in  the  constitution  of  the  blood,  or  in  some  abnormal  condition  of  the 
physiological  processes  throughout  the  entire  organism.  It  was 
formerly  supposed  that  many  new  formations  were  the  result  of  an 
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exudation  from  the  bloodvessels,  and  that  the  elemen+s  of  the  growth 
were  produced  spontaneously  in  the  exuded  structureless  blastema. 
Such  growths  were  looked  upon  as  the  local  expression  of  a  vitiated 
constitution  of  the  blood, — a  dyscrasia.  Although  this  hypothesis  is 
now  universally  abandoned,  and  all  new  formations  are  known  to 
originate  from  pre-existing  cellular  elements,  an  alteration  in  the  con- 
stitution of  the  blood  or  in  the  performance  of  the  physiological  pro- 
cesses throughout  the  body,  is  still  regarded  by  many  as  playing  an 
important  part  in  their  causation. 

It  is  the  malignant  tumors  which  are  thus  supposed  to  owe  their  ori- 
gin to  the  existence  of  a  general  constitutional  taint.  These  growths 
are  said  to  be  of  a  constitutional  origin,  in  contradistinction  to  the 
non-malignant  growths,  which  are  looked  upon  as  purely  local.  This 
hypothesis  is  principally  based  upon  the  clinical  characteristics  of 
the  malignant  growths — their  tendency  to  recur  after  removal,  their 
multiplicity,  and  the  difficulty  or  impossibility  of  completely  eradicat- 
ing them.    • 

It  is  said  that  the  development  of  malignant  growths  is  frequently 
preceded  by  an  unhealthy  state  of  the  constitution — a  cachexia.  In 
the  majority  of  cases  of  malignant  formation,  however,  there  is  no 
evidence  of  any  such  cachexia  preceding  the  local  growth.  The  indi- 
vidual is  usually  in  good  health  at  the  time  of  the  occurrence  of  the 
primary  tumor.  The  general  impairment  of  nutrition  and  emaciation, 
which  constitute  the  cachexia,  are  secondary  to  the  local  growths,  and 
are  in  direct  proportion  to  their  extent  and  situation: — the  more  ex- 
tended the  local  lesions,  the  greater  the  amount  of  discharge ;  the 
more  the  lymphatics  and  the  digestive  organs  are  involved,  the  more 
marked  is  the  attendant  cachexia. 

The  multiplicity  of  malignant  growths  is  also  adduced  as  an  argu- 
ment in  favor  of  the  existence  of  a  general  constitutional  taint.  The 
fact  that  malignant  growths  are  frequently  multiple,  constitutes  in 
itself  no  ground  for  such  a  conclusion.  The  multiplicity  is  for  the 
most  part  a  secondary  phenomenon  the  secondary  tumors  resulting 
from  infection  by  the  primary  one.  Simple  primary  multiplicity  is 
not  so  characteristic  of  malignant" as  of  many  other  tumors — the  lipo- 
mata,  fibromata,  and  osteomata,  are  all  more  often  primarily  multiple 
than  cancer.  Multiplicity  in  many  cases  is  evidence  rather  of  a  local 
than  of  a  general  taint.  Tumors  are  often  multiple  in  bone,  for  ex- 
ample, without  occurring  in  other  tissues.  In  such  cases  there  would 
appear  to  be  a  local  rather  than  a  general  cause. 
7 
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The  recurrence  of  the  malignant  growth  after  removal  at  the  seat 
of  the  operation,  may  again  be  owing  to  the  removal  having  been 
incomplete,  some  of  the  proliferating  elements  of  the  growth  having 
been  left  behind.  The  cellular  elements  of  malignant  tumors  often 
extend  into  the  adjacent  tissues  for  some  distance  beyond  the  apparent 
confines  of  the  tumor,  and  as  the  physical  characters  of  the  infiltrated 
tissues  differ  in  no  way  from  those  of  the  healthy,  there  are  no  means 
of  certainly  determining  how  far  wide  of  the  tumor  the  incision  must 
be  carried  in  order  to  include  the  whole  of  the  affected  structures.  (See 
"  Malignancy.")  A  tendency  to  local  recurrence  is  a  property  pos- 
sessed by  many  growths,  and  it  can  be  explained  on  local  grounds 
without  the  necessity  of  admitting  the  existence  of  a  general  taint. 

Lastly,  the  fact  that  malignant  growths  are  usually  followed  by 
the  development  of  similar  growths  in  the  lymphatic  glands  and  in 
internal  organs  may  in  most  cases  be  more  readily  explained — as  will 
be  seen  when  speaking  of  "malignancy" — by  regarding  these  as  the 
result  of  infection  by  the  primary  tumor,  than  by  ascribing  them  to 
the  existence  of  a  common  constitutional  cause.  The  reasons  already 
adduced  in  a  preceding  chapter  (see  "  Introduction"),  for  considering 
all  changes  in  the  constitution  of  the  blood  as  secondary  to  local 
causes,  would  appear  of  themselves  to  be  sufficient  to  render  unten- 
able the  hypothesis  of  a  primary  blood  dyscrasia.  Any  abnormal 
condition  of  the  blood  which  may  be  associated  with  the  development 
of  malignant  tumors  must  pi'obably  be  regarded  as  resulting  either 
from  the  absorption  of  deleterious  substances,  from  the  entrance  into 
it  of  the  elements  of  the  growth,  from  the  drain  of  an  attendant  dis- 
charge, or  from  interference  with  the  processes  of  digestion,  assimila- 
tion, or  secretion,  or  with  the  formation  of  the  blood  itself.  At  the 
same  time  it  must  be  borne  in  mind,  when  discussing  the  possibility 
of  the  development  of  malignant  growths  being  the  result  of  a  "blood- 
disease,"  that  the  emigration  of  white  blood-corpuscles  may  play  some 
part  in  the  process.  How  far  this  is  the  case,  as  will  be  seen  here- 
after, we  are  at  present  unable  to  determine.  We  know  tliat  this 
emigration  constitutes  a  prominent  featux-e  in  the  process  of  inflamma- 
tion, and  if  future  researches  should  sho\y  that  it  also  occurs  in  the 
development  of  malignant  new  formations  Avhilst  in  those  Avhich  are 
non-malignant  it  is  entirely  wanting,  it  would  go  far  towards  rendering 
the  existence  of  a  malignant  dyscrasia  beyond  dispute.  In  the  pre- 
sent position  of  our  knowledge,  however,  in  which  it  is  only  probable 
that  an  emigration  of  leucocytes  may  play  some  part  in  the  develop- 
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ment  of  new  growths,  both  innocent  and  malignant,  any  argument  in 
favor  of  the  existence  of  a  blood-dyscrasia  as  the  cause  of  the  develop- 
ment of  the  latter  based  upon  such  considerations  would  be  unjusti- 
fiable. 

Although  there  would  thus  appear  to  be  no  necessity  to  admit  the 
existence  of  a  general  constitutional  cause  in  order  to  explain  the 
clinical  characters  which  constitute  malignancy,  there  can  be  no  doubt 
that  the  development  of  many  growths,  both  innocent  and  malignant, 
is  materially  influenced  by  constitutional  conditions.  Certain  con- 
ditions of  the  constitution  raay/avor  the  development  of  tumors  just 
in  the  same  way  that  they  favor,  for  example,  the  development  of 
syphilitic  lesions.  In  both  cases  the  local  processes  may  be  modified 
by  the  general  constitutional  state.  In  the  case  of  tumors  it  must  be 
admitted  as  possible  that  the  constitutional  influence  may  be  sufficient 
in  itself  to  determine  the  development  of  the  new  growth;  and  this 
possibility  must  be  borne  in  mind  in  accounting  for  the  development 
of  secondary  malignant  growths,  as  although  these  may  result  from 
infection,  they  may  perhaps  in  some  cases  owe  their  origin  to  the  same 
causes  as  those  which  induced  the  primary  one. 

The  influence  of  hereditary  jjredisjjosition  must  also  be  taken  into 
account  in  studying  the  etiology  of  tumors.  This  influence  is  marked 
in  the  case  of  many  growths  both  malignant  and  benign.  The  in- 
herited peculiarity  is  probably,  in  most  cases,  a  local  rather  that  a 
general  one,  consisting  in  some  constitutional  peculiarity  of  the  tissues 
from  which  the  new  growths  originate,  some  peculiarity  which  renders 
them  more  prone  than  other  tissues  to  undergo  abnormal  development. 
In  scrofula,  for  example,  which  is  a  markedly  hereditary  disease,  the 
tendency  of  the  lymphatic  glands  to  undergo  excessive  development 
from  very  slight  degrees  of  irritation,  is  probably  to  be  regarded  as 
owing  to  a  predisposition  of  the  glands  themselves,  and  not  to  any 
general  constitutional  state.  The  same  is  probably  true  of  many  other 
constitutional  tendencies.  N?evi,  tumors  of  the  skin,  uterus,  mammge, 
stomach,  and  of  other  parts,  are  again  all  unquestionably  sometimes 
hereditary ;  and  here  also  the  tendency  would  appear  to  consist  in  a 
predisposition  of  the  tissues  themselves  to  become  the  seats  of  new 
formations. 

The  tendency  sometimes  observed  in  particulir  tissues  to  generate 
new  formations,  points  again  to  a  local  cause.  The  osseous  system, 
for  example,  may  be  the  seat  of  new  growths — tumors  occurring  in 
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nearly  all  the  bones,  and  not  being  met  with  in  other  parts.  Tumors 
may  in  the  same  way  be  multiple  in  other  tissues. 

Direct  Exciting  Causes. — The  existence  of  a  direct  exciting  cause 
is  more  capable  of  demonstration  than  a  constitutional  one.  It  con- 
sists either  in  some  direct  irritation  of  a  tissue,  which  is  by  this  means 
stimulated  to  increased  development;  or  in  the  migration  or  trans- 
mission of  elements  from  some  primary  growth,  which  by  proliferating 
themselves,  or  causing  proliferation,  in  the  tissues  in  which  they  lodge, 
constitute  the  centres  of  secondary  formations. 

The  direct  irritation  of  a  tissue  may  be  owing  to  mechanical  or 
chemical  irritants.  Simple  mechanical  or  chemical  irritation  can, 
however,  under  no  circumstances  be  the  only  cause  of  the  development 
of  a  tumor.  The  effect  of  such  irritations  alone,  as  has  been  seen  in 
the  preceding  chapter,  is  to  cause  an  inflammatory  formation,  or  some 
of  those  forms  of  new  growth  such  as  corns,  condylomata,  and  exos- 
toses, which  appear  to  occupy  an  intermediate  position  between 
inflammatory  formations  and  tumors.  In  order  for  irritation  to  cause 
a  tumor,  there  must  be  some  special  predisposition  of  the  tissue  itself; 
the  irritation  can  merely  determine  its  development.  It  does  so  proba- 
bly by  causing  a  local  hypergemia  and  so  increasing  the  supply  of 
nutritive  material.  The  influence  of  simple  irritation  in  the  production 
of  new  formations  is  exemplified  by  the  frequent  occurrence  of  epi- 
thelioma on  the  lips  of  smokers,  from  the  irritation  of  the  pipe ;  and 
on  the  penis  and  scrotum  of  chimney-sweepers,  from  the  irritation  of 
the  soot  ("  chimney-sweeps'  cancer").  The  numerous  recorded  in- 
stances of  the  development  of  a  tumor  following  some  external  violence 
or  injury,  leave  little  doubt  that  these  also  sometimes  stand  to  one 
another  in  the  relation  of  cause  and  effect.  Lastly,  as  pointed  out  by 
Virchow,  it  is  those  organs  which  are  the  most  exposed  to  irritation 
from  external  causes,  as  the  stomach,  the  mammary-gland,  and  the 
rectum  which  are  especially  liable  to  become  the  seats  of  new  growths. 
.  The  influence  of  elements,  Avhich  have  either  migrated  or  been  con. 
veyed  from  their  original  habitat,  in  causing  the  development  of  new 
formations  is  exemplified  by  the  history  of  malignant  tumors.  It  is 
by  this  means  that  the  secondary  tumors  most  frequently  originate. 
The  elements,  which  either  migrate  spontaneously  from  the  primary 
growth,  or  are  carried  by  the  blood  or  lymph  streams,  may  proliferate 
in  the  tissue  in  which  they  lodge,  and  so  develop  into  secondary  for- 
mations. 

In  other  cases  it  is  also  exceedingly  probable,  as  pointed  out  by 
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Dr.  Creighton,^  that  the  elements  which  are  transmitted  from  the 
primary  tumor  cause  the  production  of  secondary  tumors  by  virtue  of 
an  influence  on  the  cells  of  the  tissue  Avhere  they  lodge,  which  may 
be  termed  a  spermatic  influence,  and  w^iich  is  comparable  with  that 
of  the  sperm-cell  on  the  ovum.  In  such  cases  the  relation  of  the 
primary  to  the  secondary  tumor  is  that  of  parent  to  offspring.  This 
subject  will  be  again  alluded  to  when  speaking  of  "Malignancy." 

Development. — In  studying  the  development  of  the  tumors,  it  is 
important,  in  the  first  place,  to  bear  in  mind  what  has  been  already 
stated — viz.,  that  they  are  in  all  cases  the  direct  product  of  pre-existing 
cellular  elements.  Prof.  Cohnheim  has  recently  advanced  the  hypo- 
thesis that  the  cells  from  which  they  originate  are  not  those  of  the 
mature  tissue,  but  embryonic  cells,  a  few  of  which  not  having  been 
utilized  in  the  normal  process  of  development  remain  over,  quiescent 
for  a  time,  but  ready,  when  from  any  cause  there  is  increased  blood- 
supply,  to  renew  their  formative  activity.  In  support  of  this  view  he 
adduces  the  facts,  that  tumors  tend  to  develop  and  to  grow  most 
rapidly  when  for  physiological  or  other  reasons  there  is  any  increased 
supply  of  blood ;  and  that  tumors  consisting  of  a  tissue  different  in 
type  to  that  of  the  structure  in  which  they  grow  (heterologous  tumors 
— e.  g.,  enchondroma  of  the  testicle),  are  only  met  with  in  tissues 
which  are  themselves  derived  from  the  same  primary  embryonic  layer 
as  is  the  tissue  of  which  the  tumor  is  composed.^  Whether  this  hypo- 
thesis be  true  or  not,  it  certainly  serves  to  explain  some  points  in  the 
pathology  of  tumors,  and  in  considering  the  development  and  history 
of  these  growths  it  will  be  well  to  remember  it. 

The  tumors  in  their  development  and  structure  resemble  the  normal 
tissues — every  pathological  growth  has  its  physiological  prototype.  The 
resemblance,  however,  is  by  no  means  complete,  for  as  indicated  in  the 
definition,  tumors  in  their  development  are  characterized  by  their  in- 
dependence of  the  rest  of  the  organism,  so  that  in  this  and  in  their 
structure  they  are  always  more  or  less  atypical. 

The  elements  from  which  tumors  most  frequently  originate  are  those 
belonging  to  the  common  connective  tissue,  and  to  the  bloodvessels 
and  lymphatic  system  with  whicji  it  is  so  intimately  associated.  By 
common  connective  tissue  is  meant  that  tissue  which  in  all  parts  sur- 
rounds the  bloodvessels,  and  is  so  universally  distributed  throughout 
the  entire  organism.     This  must  be  carefully  distinguished  from  the 

'  Discussion  on  Cancer,  Trans.  Path.  Soc.  Lond.,  1874,  p.  368. 
2  "  Vorlesungen  Uber  allgemeinen  Pathologic, "  Band  i. 
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formed  connective  substances — tendon,  cartilage,  bone,  &c.  In  this 
common  connective  tissue  we  distinguish  two  kinds  of  cells — the  stable 
cells  (connective  tissue  corpuscles),  and  the  mobile  ceils,  which  are 
probably  wandering  white  blood-corpuscles.  These  cells  are  in  inti- 
mate relation  with  the  endothelium  of  the  lymphatics,  the  latter  ves- 
sels commencing  as  serous  canals  which  are  universally  distributed 
in  the  tissue.  Further — both  the  endothelium  of  the  lymphatics  and 
that  of  the  bloodvessels  closely  resemble  in  their  physiological  func- 
tions the  fixed  cells  of  the  connective  tissue. 

In  the  process  of  development  of  tumors  from  connective  tissue, 

the  part  which  is  played  by  the  different  cellular  elements  cannot  in 

our  present  state  of  knowledge  be  certainly  stated.     The  first  result 

of  their  activity,  however,  is  to  produce  a  new  tissue,  composed  of 

small  roundish-shaped  cells,  from  ywo  ^^  2""^oo"  ^^  an  inch  in  diameter, 

inclosing  a  large  ill-defined  nucleus.     The   cells,  which  possess  no 

limiting  membrane  but  are  simply  little  masses  of  amoeboid  protoplasm, 

are  inclosed  in  a  scanty,  semi-fluid,  and  faintly 

Fig.  30.  granular  intei'cellular  material  (Fig.  30).    This 

%  tissue  is  obviously  precisely  similar  to  embry- 

9    •©     •  onic  tissue.     In  some  cases  the  protoplasm  con- 

^-•di^^  tinues  to  increase  and  the    nuclei  to    divide 

§       "^      '^  "^A        without  any  subsequent  division  of  the  cell  tak- 

•  g  L  _  0%     ing  place,  and  thus  are  produced  large  irregu- 

•       •^ft^A  lar-shaped   masses    of   protoplasm    containing 

,„.     numerous  nuclei.     These  are  the  giant  or  my- 

Emoryonic  {"Indifferent  )  "  '' 

Tissue  from  the  edge  of  a     eloid  cells  which  are  met  with  in  the  medulla  of 

Sarcomatous    Ttnnor.      V  i  i   •  j_  _l 

350,  young  bone  and  m  many  sarcomatous  tumors. 

(See  "Myeloid  Sarcoma,"  Fig.  51.)  Thus  the 
first  stage  in  the  process  of  development  consists  in  the  formation  of 
an  embryonic  tissue,  and  this  embryonic  tissue  subsequently  develops 
into  the  tissue  of  which  the  tumor  is  composed.  It  is  often  impos- 
sible to  determine  in  this  early  stage  of  the  growth  what  it  will  ulti- 
mately become — whether  a  fibroma,  a  sarcoma,  or  an  enchondroma,  etc. 
According  to  the  hypothesis  of  Cohnheim,  the  embryonic  tissue,  as 
already  stated,  is  not  derived  from  a  proliferation  of  the  elements  of 
the  mature  connective  tissue,  but  from  embryonic  cells  which  were  not 
utilized  during  the  period  of  physiological  development. 

The  second  stage  of  the  process  consists  in  the  development  of  this 
embryonic  ("indifferent")  tissue  into  the  tissue  of  the  permanent 
growth,  and  this  subsequent  development  closely  resembles  that  of  the 
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immature  connective  tissue  of  the  embryo.  As  from  the  immature  con- 
nective tissue  of  the  embryo  are  developed  various  connective  tissue 
substances — fibrous  tissue,  mucous  tissue,  cartilage,  bone,  etc. — so  may 
this  embryonic  connective  tissue,  which  constitutes  the  earliest  stage 
of  so  many  of  the  pathological  new  formations,  become  developed  into 
various  tissues,  all  of  Avhich  usually  more  or  less  resemble  the  several 
varieties  of  the  physiological  connective  tissue.  The  Avhole  of  the 
primary  cells  may  form  the  same  kind  of  tissue,  in  which  case  the 
growth  will  possess  the  same  characters  throughout ;  or  it  may  be 
complex,  some  cells  forming  one  kind  of  tissue  and  some  another.  A 
combination  of  two  or  more  kinds  of  structure  may  thus  be  met  with 
in  the  same  tumor — as  a  combination  of  sarcoma  and  lipoma,  of  en- 
chondroma  and  myxoma,  and  so  on.  What  determines  the  ultimate 
development  of  the  young  cells,  why  they  produce  such  various  forms 
of  growths,  is  as  far  from  our  knowledge  as  what  determines  the  ulti- 
mate destination  of  the  cells  in  the  embryo. 

Next  to  connective  tissue,  the  epithelium  and  glandular  structures  are 
the  tissues  from  which  tumors  most  frequently  originate  ;  and  as  from 
connective  tissue  are  usually  produced  growths  of  the  connective  tissue 
type,  so  do  the  growths  originating  from  the  epithelia  usually  resemble 
epithelium.  As  to  whether  all  new  growths  originating  in  connection 
with  epithelium  are  solely  the  offspring  of  pre-existing  epithelial  ele- 
ments, we  are  unable  to  speak  with  absolute  certainty.  The  answer 
to  this  question  must  await  a  more  certain  knowledge  of  the  way  in 
which  the  epithelial  structures  normally  grow  and  repair  themselves. 
It  is  regarded  as  probable  by  some  that  the  normal  production  of  epi- 
thelium is  not  entirely  the  result  of  the  multiplication  of  epithelial 
cells,  but  that  the  cells  of  the  connective  tissue  by  contact  with  epi- 
thelial elements  may  become  developed  into  epithelium.  If  this  be 
so,  it  must  be  admitted  as  at  all  events  equally  probable,  that  patho- 
logical new  formations  which  originate  in  connection  with  epithelium 
may  be  in  part  the  product  of  elements  belonging  to  the  connective 
tissue.  This  subject  will  be  again  alluded  to  when  speaking  of  the 
development  of  carcinoma.  The  process  of  development  from  epi- 
thelium may  take  place  either  by  simple  division,  or  by  vacuolation 
and  endogenous  growth. 

Here  allusion  must  be  made  to  the  recent  investigations  of  Dr. 
Creighton   on   the    development  of  secondary  tumors  in  the   liver. ^ 

1  Discussion  on  Cancer,  Trans.  Path.  Soc.  Lond.,  1874,  p.  368. 
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Dr.  Creighton  finds  that  in  various  kinds  of  secondary  tumor  occur- 
ring in  the  liver,  the  growth  originates  from  the  liver-cells  by  a  pro- 
cess of  vacuolation  and  endogenous  formation;  and  he  concludes  that 
in  this  way  liver-cells  may  originate  epithelial  cells,  connective  tissue- 
cells,  spindle-cells,  etc.,  the  variations  depending  upon  the  nature  of 
the  primary  tumor. 

From  the  remaining  tissues,  muscle  and  7ierve,  the  development  of 
tumors  is  comparatively  rare,  and  in  the  highest  nerve-tissue  it  is 
doubtful  if  formative  processes  ever  occur. 

According  to  the  similarity  or  difference  which  subsists  between  the 
new  growth  and  the  tissue  from  which  it  grows,  tumors  are  divisible 
into  two  classes — homologous  and  heterologous.  When  the  tumor 
resembles  in  its  structure  and  development  the  tissue  from  which  it 
originates,  it  is  said  to  be  homologous;  when  it  differs,  it  is  said  to  be 
heterologous.  A  cartilaginous  tumor,  for  example,  growing  from 
cartilage,  is  homologous,  but  growing  from  any  other  tissue,  as  from 
the  parotid  gland,  it  is  heterologous.  The  same  variety  of  tumor 
may  thus  be  in  one  case  homologous,  in  another  heterologous.  Heter- 
ology, however,  is  not  limited  to  the  production  of  a  tissue  which  is 
dissimilar  from  that  from  which  it  originates;  a  tumor  is  also  said 
to  be  heterologous  when  it  differs  from  the  tissue  in  which  it  is  situated, 
and  this  may  occur  without  its  being  the  direct  product  of  the  latter. 
It  is  heterology  in  this  sense  that  is  so  characteristic  of  malignant 
growths.  Cancers,  for  example,  become  heterologous  owing  to  the 
growth  and  extension  of  the  epithelium  beyond  its  normal  limits  (see 
"Epithelioma,"  Fig.  61)  ;  and  the  same  form  of  heterology  obtains 
in  the  case  of  growths  originating  from  elements  which  have  migrated 
or  been  carried  from  their  original  habitat,  and  have  developed  into  a 
tissue  which  differs  from  that  in  which  they  are  situated. 

Relation  op  the  Tumor  to  the  surrounding  Tissues. — The 
relation  of  the  tumor  to  the  surrounding  structures  will  depend  upon 
its  mode  of  growth.  This  may  be  circumscribed  or  diffuse.  In  the 
former  case  the  tumor  will  merely  displace  the  surrounding  parts,  and 
having  attained  a  certain  degree  of  development,  a  fibrous  capsule  is 
often  formed  around  it,  by  which  it  becomes  completely  isolated. 
The  lipomata,  fibromata,  and  enchondromata  are  usually  thus  encap- 
suled.  In  other  cases  the  growth  is  diffuse  and  invades  the  adjacent 
structures.  There  is  then  no  line  of  demarcation  between  the  tumor 
and  the  surrounding  parts,  so  that,  although  to  the  naked  eye  it 
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may  appear  separate,  the  microscope  will  discover  in  the  adjacent 
tissues  elements  of  the  new  growth.  (Fig.  31.)  This  is  character- 
istic of  malignant  tumors,  and  is 

a  common  cause  of  local  recur-  Fig.  31. 

rence  after  removal.  (See  "  Ma- 
lignancy.") 

Retrogkessive  Changes. — A 
tumor  never  actually  disappears,  xs|^|#'  _S?» 

and  it  thus  differs  from  an  inflam- 
matory growth — for  example, 
from  a  syphilitic  gumma.     It  may 

,     ,.                                           .        .  Scirrhus  of  the  Mamma . — A  tliin  section  from 

remain  stationary,  or  grow  slowly  ^^^  ^.^^  external  portion  of  the  tumor.     Show- 

Or  rapidly,   and    sooner  or  later  it  ii=  tlie  invasion  by  small-celled  infiltration  of 

..                                   ,                          „  the  muscular  fibres  and  adipose  tissue  in  the 

usually  becomes   the   seat  ot  re-    neighborhood  of  the  giand.  x  200. 
troo;ressive   changes.       The  time 

at  which  these  commence  varies :  As  a  rule  the  permanence  and 
durability  of  a  tumor  bear  an  inverse  relation  to  the  rapidity  of  its 
growth,  and  to  the  inferiority  of  its  organization.  The  more  rapid 
the  growth,  and  the  more  lowly  organized  the  tissue  formed,  the  less 
its  durability  and  the  sooner  do  retrogressive  changes  occur.  The 
carcinomata  and  sarcomata,  for  example,  which  develop  rapidly,  and 
consist  for  the  most  part  of  cells,  quickly  degenerate  ;  their  elements 
are  unstable  and  soon  perish.  Osseous  tumors,  on  the  other  hand, 
which  develop  more  slowly,  and  consist  of  a  more  highly  organized 
tissue,  have  a  much  greater  stability,  and  are  but  little  liable  to 
retrogressive  metamorphosis. 

The  retrogressive  changes  are  similar  to  those  met  with  in  the 
physiological  tissues.  Deficient  supply  of  blood  is  followed  by  fatty 
degeneration  and  its  various  terminations — softening,  caseation,  and 
calcification.  Pigmentary,  colloid,  and  mucoid  degeneration  may 
also  occur.  Tumors  may  also  become  the  seats  of  au  inflammatory 
process,  of  ulceration,  hemorrhage,  and  necrosis. 

Malignancy. — By  "  malignancy"  is  understood  the  property  pos- 
sessed by  many  tumors  of  reproducing  themselves  either  locally  after 
removal,  or  in  distant  tissues.  Jt  is  important  not  to  confound  the 
terms  "  malignancy"  and  "cancerous."  '■'■Blalignancy^^  is  a  purely 
clinical  term,  and  although  in  a  high  degree  the  property  of  the 
carcinomata,  is  by  no  means  confined  to  them  ;  the  sarcomata,  for 
example,  being  in  many  cases  equally,  or  even  mare  malignant.     The 
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term  "  cancerous,^''  on  the  other  hand,  is  used  to  imply  a  definite 
structure,  and  as  such  is  applied  to  a  certain  class  of  new  formations. 

The  malignant  properties  of  a  tumor  may  manifest  themselves 
either  in  the  tissues  immediately  adjacent  to  it  or  in  its  neighborhood, 
in  the  nearest  chain  of  lymphatic  glands,  or  in  more  distant  parts. 
Some  growths  possess  these  properties  in  a  higher  degree  than  others, 
so  that  there  are  different  degrees  of  malignancy.  In  many  cases 
the  malignancy  of  a  tumor  is  so  far  limited  that  it  gives  rise  merely 
to  a  local  reproduction  after  removal.  Such  tumors  have  been  sepa- 
rately classified  by  many  surgeons  as  "  recurrent"  tumors.  (See 
"  Small  Spindle-celled  Sarcoma.")  In  other  growths  this  tendency 
to  local  reproduction  is  associated  with  the  development  of  similar 
growths  in  the  nearest  lymphatic  glands  ;  whilst  in  a  third  class  of 
cases,  to  one  or  both  of  these  conditions  is  added  the  reproduction  of 
the  growth  in  more  distant  tissues,  especially  in  the  lungs  and  liver. 
It  will  be  advisable  to  treat  of  these  three  degrees  of  malignancy 
separately. 

1.  Ueproductioyi  of  the  Tumor  in  the  Adjacent  Structures. — This 
is  usually  the  earliest  evidence  of  malignancy  in  a  growth,  and  gives 
rise  to  its  persistent  recurrence  in  loco  after  removal  by  the  surgeon. 
This  tendency  to  the  local  reproduction  of  the  tumor  is  principally 
owing  to  its  mode  of  growth.  The  cellular  elements  of  the  tumor 
invade  the  adjacent  structures,  and  often  extend  for  some  distance 
into  them,  so  that  unless  in  the  operation  for  its  removal  the  incision 
be  carried  for  some  distance  beyond  the  apparent  confines  of  the 
growth,  some  of  the  elements  may  be  left  behind  and  thus  constitute 
the  centres  of  secondary  formations.  (See  Fig.  31.)  The  elements 
of  malignant  tumors  may  probably  also,  as  already  stated,  induce  by 
the  influence  of  contact  similar  developmental  changes  in  the  cells  of 
the  surrounding  tissue.  It  is  this  influence  which,  according  to  Pro- 
fessor Maier,  Dr.  Creighton,  and  other  pathologists,  is  especially 
characteristic  of  the  cancers,  and  gives  to  these  tumors  their  peculiar 
infective  properties.  The  epithelial  growth  is  not  at  first  infective, 
but  when  its  development  has  reached  a  certain  height  it  exercises  an 
infective  influence  upon  the  cells  of  the  neighboring  connective  tissue 
and  causes  them  in  their  proliferation  to  assume  an  epithelial  type.^ 
(See  "  Development  of  Carcinoma.")      Malignant  tumors  are  not 

'  See  Paper  by  Dr.  Creighton  "On  the  Infection  of  the  Connective  Tissue  in 
Scirrhous  Cancers  of  the  Breast."     Journal  of  Anatomy  and  Physiology,  vol,  xiv. 
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usually  encapsuled,  bat  in  some  cases  tumors  which  possess  a  distinct 
capsule  infiltrate  the  surrounding  structures.  The  infiltration  of  the 
adjacent  tissues  by  the  elements  of  the  tumor  sometimes  gives  rise, 
not  only  to  the  continuous  enlargement  of  the  primary  growth,  but 
also  to  the  development  of  separate  secondary  growths  in  the  imme- 
diate vicinity  of  the  primary  one. 

2.  Reproduction  of  the  Tumor  in  the  nearest  Lymphatic  Grlands. 
— This  is  owing  to  the  transmission  by  the  lymph-stream  of  cellular 
elements  derived  from  the  malignant  growth,  Avhich  become  arrested 
in  the  nearest  lymphatic  glands,  and  there  cause  the  development  of 
secondary  formations.  These  are  in  all  cases  of  the  same  nature  as 
the  primary  tumor.  When  the  lymphatic  glands  have  themselves  deve- 
loped into  secondary  growths,  they  in  their  turn  constitute  new  centres 
of  infection,  and  may  thus  infect  more  distant  glands  or  the  immedi- 
ately adjacent  tissues.  The  tendency  to  reproduction  in  the  lym- 
phatic glands  varies  very  much  in  the  different  varieties  of  malignant 
growths,  being,  for  example,  very  marked  in  the  carcinomata,  whereas 
in  the  sarcomata  it  is  less  frequent.  The  reasons  for  these  differences 
will  be  seen  in  the  subsequent  chapters. 

3.  Reproduction  of  the  Tumor  in  Distant  Tissues. — This  is  usually 
the  terminal  process  in  the  history  of  malignant  growths.  The  repro- 
duction of  the  malignant  growth  in  distant  tissues  is  in  the  great 
majority  of  cases  owing  to  the  entry  of  some  of  its  elements  into  the 
blood-stream.  The  secondary  tumors,  as  in  the  lymphatic  glands, 
are  in  all  cases  of  the  same  nature  as  the  primary  one,  although  they 
are  often  softer,  more  vascular,  and  show  greater  activity  of  growth. 
They  occur  as  a  rule  in  those  organs  through  which  the  blood  from 
the  primary  tumor  first  passes — that  is  in  those  organs  which  present 
the  first  set  of  capillaries  for  the  arrest  of  the  transmitted  materials. 
In  malignant  diseases  of  those  organs,  for  example,  which  return  their 
blood  through  the  portal  vein,  as  the  stomach  and  mesenteric  glands, 
it  is  the  liver  in  which  the  secondary  growths  usually  first  occur,  and 
when  this  has  become  involved,  it  may  constitute  a  secondary  centre 
of  affection,  and  in  the  same  way  cause  tertiary  growths  in  the  lungs. 
Although  this  sequence  is  the  rule,  there  are  numerous  exceptions. 
In  some  cases,  the  organs  which  are  nearest  in  the  course  of  the  cir- 
culation to  the  primary  growth  escape,  whilst  those  more  distant 
become  affected.  This  may  be  owing  to  one  organ  being  more  favor- 
able to  the  development  of  the  transmitted  elements  than  another ;  or 
to  the  capillaries  of  the  proximal  organ  allowing  elements  to  pass 
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through  them,  whereas  those  of  the  more  distant  one  are  small  enough 
to  arrest  them.  Lastly,  it  must  be  borne  in  mind  that  the  secondary- 
growths  may  be  entirely  independent  of  the  primary  one,  their  origin 
being  due  to  the  same  cause. 

Although  the  general  dissemination  of  a  malignant  growth  is  thus 
in  most  cases  owing  to  the  transmission  of  its  elements  by  the  blood- 
stream, this  is  not  the  only  way  in  which  it  may  be  brought  about. 
Exceptional  cases  have  been  described  in  which  the  elements  of  a 
tumor  have  been  distributed  and  caused  secondary  growths  in  other 
ways — as  by  passing  down  the  trachea,  travelling  between  the  layers 
of  the  peritoneum,  and  from  the  kidneys  down  the  ureters  to  the 
bladder,  etc. 

The  secondary  tumors,  as  already  stated,  are  probably  either  the 
direct  products  of  the  transmitted  elements  which  proliferate  in  the 
tissues  in  which  they  lodge,  or  they  owe  their  origin  to  the  infective 
influence  of  those  elements  upon  cells  with  which  they  come  into 
contact. 

It  is  thus  obvious  that  the  evidences  of  malignancy  in  a  tumor  will 
consist — in  its  invasion  of  the  surrounding  structures,  the  implication 
of  the  neighboring  lymphatics,  and  the  occurrence  of  similar  tumors 
in  internal  organs.  As  a  general  rule  it  may  be  stated  that  the  more 
juice  a  growth  contains,  and  the  richer  it  is  in  bloodvessels  and  lym- 
phatics, the  more  quickly  Avill  it  infect  the  lymphatic  glands,  and 
internal  organs;  on  the  other  hand,  the  poorer  it  is  in  bloodvessels 
and  lymphatics,  the  more  are  its  infecting  properties  confined  to  the 
neighboring  tissues. 

Tlie  determination  of  the  innocent  or  malignant  nature  of  any  growth 
will  principally  depend  upon  its  microscopical  characters,  and,  as  will 
be  seen  when  considering  the  various  kinds  of  tumors,  the  differences 
which  exist  in  their  clinical  characters  are  in  great  measure  to  be 
explained  by  differences  in  their  position,  minute  structure,  and  mode 
of  growth.  Many  varieties  of  tumors  are  invariably  malignant,  as 
the  carcinomata  and  sarcomata  ;  hence  any  growth  which  from  its 
minute  structure  must  be  included  under  these  heads,  must  be  regarded 
as  being  of  a  malignant  nature. 

Classification. — Tumors  may  be  classified  upon  a  histological,  or 
upon  a  physiological  and  clinical  basis.  Although  a  physiological 
and  clinical  classification  is  much  to  be  desired,  in  the  present  ^tate  of 
our  knowledge,  they  must  be  very  incomplete.  The  usual  classifica- 
tion of  tumors  according  to  their  histological  characters  is  consequently 


TUMORS, 


109 


here  adopted.    Such  a  classification  may  be  most  advantageously  made 
in  accordance  with  the  classification  of  the  physiological  tissues :  — 


Classification  of  Tumors. 

I.    Type  of  the  Fully  Developed  Connective  Tissues. 


Type  of  fibrous  tissue    . 

Fibroma. 

"      adipose  tissue  . 

Lipoma. 

"      cartilage   . 

Enchondroma. 

"      bone 

Osteoma. 

"      mucous  tissue   . 

Myxoma. 

"      lymphatic  tissue 

„,     T         ,         ,     r  Hod2;kin's  Disease. 
The  Lymphomata  <          ^ 

(.  Leukremia. 

II.    Type  of  Higher  Tissues. 

Type  of  muscle 

Myoma. 

"      nerve 

Neuroma. 

"      bloodvessels 

Angioma. 

"      papilla  of  skin  or  mucous  |  p^piUoj^^. 

membrane  .         .  .  J        , 

"     secreting  glands        .         .       Adenoma. 

III.    Type  of  Embryonic  Connective  Tissue. 

The  Sarcomata. 


Spindle-celled  sarcoma  . 

Round-celled  sarcoma    . 

IV.    The  Carcinomata. 

Scirrhus. 
Encephaloid. 


Small-spindle-celled  sarcoma. 

Large  "  " 

I   Melanotic  sarcoma, 
t  Osteoid  sarcoma, 
f  Glioma. 
I  Alveolar  sarcoma. 


Colloid. 

Epithelioma — x\denoid  Cancer. 


V.   Cystic  Tumors. 


Cysts. 


no 
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CHAPTER  XIII. 


THE  FIBROMATA. 


The  fibromata,  fibrous,  fibro-cellular,  or  connective-tissue  tumors, 
are  tumors  consisting  of  fibrous  tissue. 

Structure. — In  structure  the  fibromata  present  the  same  variations 
as  those  met  with  in  fibrous  tissue.  Some  of  them  are  composed  of 
firm,  dense,  fibrous  tissue,  such  as  constitutes  tendons;  others  are 
laxer  and  less  fibrous  in  consistence,  more  resembling  the  connective 
tissue  of  the  cutis.  The  fibres,  which  constitute  the  chief  part  of  the 
growth,  are  more  or  less  closely  interlaced,  and  are  distributed  with- 
out any  definite  arrangement,  or  grouped  in  bundles  of  various  sizes. 
They  are  sometimes  arranged  concentrically  around  the  bloodvessels. 
(Fig.  32.)     Yellow  elastic  fibres  are  but  very  rarely  met  with.     The 
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Section  of  a  Fibrous  Tumor  from  the  Skin. — In  the  neighborhood  of  the  cut  bloodvessel  v, 
are  seen  some  cells  ;  also  fibres  cut  transversely.     X  "^^  ^'^''  reduced  \. 


cells,  like  those  of  normal  fibrous  tissue,  are  very  few  in  number,  and 
are  usually  most  abundant  around  the  vessels.  They  are  minute, 
spindle-shaped,  fusiform,  or  stellate  bodies,  the  latter  having  pro- 
cesses of  varying  length,  which  communicate  with  similar  processes 
from  neighboring  cells.  They  are  often  so  small  and  indistinct  as  in 
the  fresh  specimen  only  to  become  visible  after  the  addition  of  dilute 
acetic  acid.     The  size  and  number  of  these  cells  vary  Avith  the  rapidity 
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of  growth — the  slower  the  growth  the  more  fibrous  the  tissue,  and  the 
smaller  and  less  numerous  are  the  cells. 

The  fibromata  usually  contain  but  few  bloodvessels.  In  the  softer 
growths,  however,  these  are  often  more  numerous.  They  sometimes 
form  a  cavernous  network,  the  walls  of  which  are  firmly  united  to  the 
tissue  of  the  tumor,  so  that  when  divided  or  ruptured  they  are  unable 
to  retract.  In  such  cases,  injury  to  the  tumor  is  often  followed  by 
profuse  hemorrhage. 

Development. — The  fibromata  originate  from  connective  tissue, 
either  from  the  cutis  or  subcutaneous  connective  tissue,  from  the 
submucous  or  subserous  tissue,  from  fasciae,  the  periosteum,  the 
neurilemma,  or  from  the  connective  tissue  of  organs.  In  the  earliest 
stages  of  their  growth  the  cells  are  more  numerous  than  when  develop- 
ment is  complete.     (See  "  Development  of  Tumors.") 

Secondary  Changes. — Of  these,  partial  mucoid  softening  and 
calcification  are  the  most  common.  Ulceration  also  sometimes  occurs 
in  those  growths  which  are  situated  in  the  skin  and  submucous  tissue. 

Varieties. — Fibrous  tumors  present  some  variations  in  their  charac- 
ters, which  depend  for  the  most  part  upon  the  tissue  from  which  they 
grow.     Two  classes  may  be  distinguished:  — 

1.  Soft  Fibromata. — These  consist  of  the  looser  and  less  dense 
form  of  fibrous  tissue.  They  are  met  with  as  diffused  growths  in  the 
subcutaneous  and  submucous  tissue.  In  the  former  situation  they 
often  form  large  pedunculated  and  non-encapsuled  tumors,  which  are 
commonly  known  as  tvens.  These  are  sometimes  multiple.  A  similar 
increased  growth  of  the  subcutaneous  tissue  is  also  met  with  in  Mollus- 
cum  Fibrosum.  In  this  disease  the  large  masses  which  hang  down 
from  the  thighs,  buttocks,  and  other  situations  consist  simply  of  loose 
fibrous  tissue.  The  new  growth  here  often  contains  numerous  large 
bloodvessels,  so  that  its  removal  may  lead  to  dangerous  hemorrhage. 

In  addition  to  these  diffused  growths,  more  ci^'cumscribed  and 
encajjsuhd  fibrous  tumors  of  the  soft  variety  are  occasionally  met 
with  growing  from  the  scalp,  scrotum,  labium,  intermuscular  septa, 
and  other  situations. 

2.  Firm  Fibromata. — These  are  composed  of  dense  fibrous  tissue 
resembling  that  met  with  in  tendons.  They  are  firm,  hard,  encapsuled 
tumors,  presenting  on  section  a  grayish- white,  glistening,  fibrous  appear- 
ance. These  tumors  often  occur  in  connection  with  bone,  especially 
with  the  upper  and  lower  jaws,  originating  either  in  the  centre  of  the 
bone  or  from  the  periosteum.     Growing  from  the  periosteum  of  the 
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alveolus  they  constitute  simple  fibrous  epulis.  They  are  also  met 
with  in  the  nose,  where  they  form  one  variety  of  nasal  polypus.  It 
is  in  these  firm  fibrous  growths  that  the  communication  of  the  blood- 
vessels Avith  cavernous  spaces  already  alluded  to,  is  sometimes  found. 

Another  variety  of  firm  fibrous  tumor  grows  in  connection  with 
nerves,  and  is  often  described  as  neuroma.  True  neuromata,  however, 
— i.  e.  new  formations  of  nerve-tissue — are  amongst  the  rarest  forms 
of  nev/  formations.  These  fibrous  growths  most  frequently  occur  in 
connection  with  the  superficial  nerves.  They  grow  from  the  neuri- 
lemma, and  as  they  increase  in  size  the  nerve-fibres  become  expanded 
over  them.  They  are  very  firm,  rounded  tumors,  and  are  frequently 
multiple. 

The  fibroid  tumors  of  the  uterus,  which  are  often  described  as 
fibrous  tumors,  are  in  most  cases  over-growths  of  the  involuntary 
muscular  tissue  of  the  organ.  They  will  therefore  be  considered  with 
the  muscular  tumors.     (See  "Myoma.") 

Clinical  Characters. — Clinically  the  fibromata  are  perfectly  in- 
nocent. They  grow  slowly,  and  have  no  tendency  to  recur  locally 
after  removal. 

Psammoma. 

This  is  perhaps  the  best  place  to  allude  to  a  rare  form  of  growth 
occasionally  met  with  in  the  brain  and  its  membranes,  which  is  known 
as  psammoma.  The  most  characteristic  feature  of  this  growth  is  that 
it  consists  largely  of  calcareous  particles.  These  are  contained  in  the 
concentric  bodies  already  described  as  the  corpora  amylacea,  where 
they  give  rise  to  the  so-called  "  brain-sand"  : — hence  the  name  of  the 
growth.  The  calcified  corpora  amylacea,  associated  with  a  varying 
quantity  of  a  cellular  and  fibrillated  tissue,  and  bloodvessels,  make  up 
the  growth. 

Psammoma  is  usually  met  with  growing  from  the  membranes  of  the 
brain,  or  from  the  choroid  plexus.  In  the  latter  situation  it  often 
contains  numerous  cysts.  It  is  of  no  pathological  importance  except 
when  of  sufficiently  large  size  to  produce  symptoms  from  pressure. 
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CHAPTER  XIV. 


THE    LIPOMATA. 


Fig.  33. 


A  GENEKAL  new  formation  of  adipose  tissue,  constituting  obesity, 
has  already  been  described  under  "fatty  infiltration."  A  localized 
and  circumscribed  formation  constitutes  a  lipoma  or  fatty  tumor. 

Structure. — The  lipomata  resemble  in  their  structure  adipose  tis- 
sue. (Fig.  33.)  They  consist  of  cells  containing  fat,  and  a  variable 
quantity  of  common  connective  tissue.  The 
cells,  like  those  of  adipose  tissue,  though 
usually  somewhat  larger,  are  more  or  less 
round  or  polygonal  in  shape,  and  are  dis- 
tended with  fluid  fat.  The  nucleus  and 
protoplasm  are  so  compressed  against  the 
cell-wall  by  the  fluid  contents,  that,  although 
their  existence  may  often  be  demonstrated 
by  treatment  with  reagents,  they  are  usu 
ally  only  readily  visible  when  the  cell  is 
atrophied  and  contains  less  fat.  (See  Fig. 
4  a.)  The  connective  tissue,  which  varies 
in  amount,  usually  unites  the  cells  in  masses  or  lobules  of  various 
sizes,  and  also  in  most  cases  forms  a  thin  capsule  around  the  tumor. 
Bloodvessels  are  distributed  in  the  fibrous  septa. 

Development. — The  lipomata  grow  from  connective  tissue.  Adi- 
pose tissue,  it  must  be  remembered,  is  merely  connective  tissue  con- 
taining numerous  cells  which  are  infiltrated  with  fat ;  and  its 'growth 
consists,  either  in  the  infiltration  of  more  of  these  cells,  or  in  a  pro- 
lifei'ation  of  the  cells,  and  an  accumulation  of  fat  in  those  newly 
developed.  A  lipoma  in  the  same  way  originates  by  a  localized 
proliferation  of  cells,  which  as  they  are  produced  become  infiltrated 
with  fat.  The  growth  of  these  tumors  is  always  very  slow,  and  they 
are  usually  encapsuled  by  a  layer  of  fibrous  tissne. 

Secondary  Changes. — Secondary  changes  in  the  lipomata  are  not 
common  ;  their  fibrous  septa  may,  however,  become  calcified,  or  even 
ossified,  and  the  fatty  tissue  undergo  a  process  of  liquefaction.     Soft 


Lipoma.  Some  of  the  ceUs  con- 
tain crystaUized  fatty  acids.  X 
200. 
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ening  may  also  occur  from  a  mucoid  change.  Inflammation  of  these 
tumors  is  rare,  but  when  situated  in  the  subcutaneous  tissue  the  skin 
over  them  may  become  adherent  and  ulcerate. 

Physical  Characters,  etc. — The  situation  of  the  lipomata  is 
almost  co-extensive  Avith  that  of  adipose  and  connective  tissue.  They 
occur  most  frequently,  however,  in  those  parts  in  which  fat  is  normally 
met  with,  as  in  the  subcutaneous  tissue  and  the  inter-muscular  septa. 
They  are  also  occasionally  developed  in  the  subsynovial  and  subserous 
tissues,  in  the  submucous  tissue  of  the  stomach  and  intestines,  and 
even  in  internal  organs.  They  sometimes  attain  an  enormous  size. 
They  are  more  or  less  lobulated,  and  are  usually  surrounded  by  a 
fibrous  capsule  which  separates  them  from  the  adjacent  structures. 
On  section  they  present  the  ordinary  appearance  of  adipose  tissue. 
Their  consistence  varies  with  the  amount  of  fibrous  tissue  which  they 
contain.  They  are  usually  single,  although  not  unfrequently  multiple. 
In  their  growth  they  occasionally  become  pedunculated. 

Clinical  Characters. — Clinically,  the  lipomata  are  perfectly 
innocent. 


CHAPTER  XV. 

THE  ENCHONDROMATA. 

The  Enchondromata  are  tumors  histologically  resembling  cartilage. 

Structure. — Like  cartilage  they  consist  of  cells  and  an  intercellular 

substance,  which  present  all  the  variations  observed  in  the  normal 

tissue.      The    intercellular    substance    may    be 

Fig.  34.  hyaline,  faintly  or  distinctly  fibrous,  or  mucoid. 

,-^=_.^  _        When  fibrous,  the  fibres  may  be  arranged  like 

0^/0^^-^^^        those  of  fibro-cartilage,  or  more  or  less  concen- 


^^iS^f?}-;  -^      trically  around  the  cells,  as  in  the  reticular  carti- 

^,\    V  lages  of  the  ear  and  larynx.     (Fig.  34.)     When 

hyaline  or  mucoid,  it  is  sometimes  quite  soft  in 

Fibrous  Enchondroma.        '' 

X200.  consistence.     The  cells  may  be  very  numerous, 

or  few  in  proportion  to  the  matrix.     They  are 

round  or  oval,  and  occasionally  branched  and  stellate.     In  the  hyaline 
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forms  they  are  usually  large  and  round  or  oval  (Fig.  35) ;  in  the 

fibrous  forms  they  are  often  smaller  and  even  somewhat  spindle-shaped, 

more  resembling  those  of  connective  tissue  ;  and  in  the  rarer  mucoid 

forms,  they  are  more  commonly  stellate 

■  ,  Fia   35 

and  branched,  like  those  of  the  umbilical 

cord.     They  are  either  single  or  arranged         -        '^"^ 

in  groups,  and  are  usually  surrounded  by  ""^  ^^ 

a  capsule,  as  in  normal  cartilage,  although 

this  is  often  very  indistinct.     They  inclose          _         __-  "   ^ 

one  or  more  nuclei  and  slightly  granular 

contents  ;  sometimes  a  cell-wall  cannot  be 

distinguished.     In  addition  to  the  inter- 

,,    ,  .  ,  ,      .  ^.  Hyaline  EncJiondroma.     X  200. 

cellular  substance,  the  growth  is  usually 

divided  into  several  lobes  by  bands  of  fibrous  tissue,  in  which  are 
contained  the  bloodvessels.  These  lobes  are  often  very  distinct,  so 
that  the  growth  appears  to  be  made  up  of  several  separate  tumors. 
The  fibrous  tissue  in  most  cases  also  encapsules  the  growth,  and 
separates  it  from  the  surrounding  structures,  although  sometimes  this 
encapsulation  is  absent,  and  the  tumor  is  surrounded  by  a  zone  of 
embryonic  cells,  which  infiltrate  the  adjacent  tissues. 

Development. — The  enchondromata  most  frequently  originate  from 
bone  and  common  connective  tissue,  very  rarely  from  cartilage.  Car- 
tilage itself,  and  especially  fibrous  cartilage,  is  very  closely  allied  to 
common  connective  tissue.  It  grows  from  the  deeper  layers  of  the 
perichondrium,  which  proliferate  and  form  an  embryonic  tissue  ;  the 
young  cells  become  cartilage  cells,  and  these  probably  form  the  matrix, 
which  is  either  homogeneous  or  fibrillated,  constituting  in  the  one 
case  hyaline,  and  in  the  other  fibrous  cartilage.  The  development  of 
enchondroma  from  connective  tissue  is  precisely  similar  to  the  physio- 
logical progress. 

In  the  development  of  enchondroma  from  osseous  tissue  the  medulla 
is  the  source  of  the  new  growth.  This  proliferates,  the  osseous 
trabecule  are  absorbed,  the  neighboring  medullary  spaces  open  one 
into  the  other,  and  in  this  manner  a  large  medullary  cavity  is  produced. 
In  the  centre  of  this  the  young  cells  first  formed  enlarge  and  become 
separated  by  a  homogeneous,  or,  less  frequently,  slightly  fibrillated 
intercellular  substance,  and  thus  is  produced  a  mass  of  cartilage  in 
the  centre  of  the  medullary  tissue.  This  gradually  increases  till  ulti- 
mately a  layer  of  fibrous  tissue  is  formed  around  it,  and  its  further 
growth  takes  place  from  the  tissue  of  its  capsule. 
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Lastly,  cartilaginous  growths  may  originate  from  cartilage  itself. 
These  are  sometimes  seen  on  the  surface  of  the  articular  cartilages, 
in  the  larynx  and  trachea,  and  on  the  costal,  and  intervertebral  carti- 
lages. They  are  simply  local  overgrowths  from  pre-existing  cartilage. 
They  rarely  attain  a  large  size,  and  in  structure  and  physical  charac- 
ters more  closely  resemble  normal  cartilage  than  the  other  forms  of 
enchondroma.  They  are  usually  described  as  enchondroses,  and  must 
be  distinguished  from  the  other  forms  of  cartilaginous  tumor. 

Secondary  Changes. — Of  these,  calcification  is  much  the  most 
common.  It  affects  different  parts  of  the  growth,  commencing  in  the 
capsules,  and  then  involving  the  intercellular  substance.  Ossification 
also  occasionally  occurs ;  it  commences  at  separate  centres,  and  spiculge 
of  bone  are  formed  which  traverse  the  tumor  in  various  directions. 
Fatty  degeneration  and  mucoid  softening  are  common  changes,  and 
may  lead  to  the  formation  of  large  softened  masses  which  present  the 
appearence  of  cysts.  In  rare  cases  the  skin  covering  the  tumor 
ulcerates,  and  a  fungating  mass  protrudes. 

Varieties. — The  varieties  of  enchondroma  depend  mainly  upon 
the  nature  of  the  intercellular  substance.  There  are  thus  hyaline, 
fibrous,  and  mucoid  enchondromata  ;  these,  however,  are  usually  com- 
bined in  various  degrees  in  the  same  tumor.  As  a  rule,  those  origi- 
nating from  the  medulla  of  bone  are  of  the  hyaline  and  mucoid  class, 
whilst  those  originating  from  connective  tissue  in  other  situations  are 
more  frequently  fibrous.  The  rapidly-growing  fibrous  forms  approach 
very  closely  the  confines  of  the  sarcomata,  the  mucoid  forms  the  con- 
fines of  the  myxomata  ;  and  these  two  kinds  of  growth  are  often 
associated  in  the  same  tumor. 

A  variety  of  enchondroma  has  been  described  under  the  name  of 
osteo-clwndroma,  which  in  structure  more  closely  resembles  bone  than 
cartilage.  It  consists  of  a  tissue  similar  to  that  met  with  between  the 
periosteum  and  bone  in  rickets,  which  from  its  resemblance  to  osseous 
has  been  called  osteoid^  tissue.  This  tissue  only  requires  calcifying 
to  become  true  bone.  Like  bone  it  is  made  up  of  trabeculae  and 
medullary  spaces,  bat  the  trabeculse,  instead  of  bone-corpuscles  and 
lamellae,  consist  of  small  angular  cells  without  a  capsule,  situated  in 
an  obscurely  fibrillated  matrix,  which  in  part  is  calcified.  The  medul- 
lary spaces  contain  a  fibrous  sti-oma  and  many  bloodvessels.  The 
osteo-chondromata,  although  consisting  mainly  of  this  osteoid  tissue, 
contain  also  a  small  proportion  of  cartilage.  They  originate  beneath 
the  periosteum,  their  common  seat  being  the  ends  of  the  long  bones. 
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Their  groAvth  is  very  rapid,  and  they  often  attain  an  enormous  size. 
They  are  much  more  freely  supplied  with  bloodvessels  than  the  ordi- 
nary enchondromata,  and  hence  they  are  much  less  frequently  the  seats 
of  retrogressive  changes.  They  are  especially  prone  to  become  ossi- 
fied and  converted  into  true  bone. 

Physical  Characters,  etc.- — The  enchondromata  occur  most  fre- 
quently in  early  life.  About  three  fourths  of  them  are  met  with  in 
the  osseous  system,  where  they  grow  either  from  the  medulla  or  from 
the  periosteum.  Their  favorite  seat  is  the  fingers  and  toes.  The 
remaining  fourth  occur  most  frequently  in  the  parotid  gland  and  in  the 
testicle.  They  occasionally  occur  in  the  inter-muscular  septa,  in  the 
subcutaneos  cellular  tissue  of  the  mamma,  and  in  the  lungs.  They 
are  usually  single,  except  when  occurring  on  the  fingers  and  toes,  in 
which  situations  they  are  more  frequently  multiple.  They  consist  of 
a  single  tumor,  or  of  several  smaller  tumors  held  together  by  fibrous 
tissue.  The  more  slowly  growing  enchondromata  ai'e  hard,  smooth, 
elastic  tumors,  often  lobulated,  and  seldom  exceeding  the  size  of  an 
orange.  Less  frequently  these  tumors  grow  very  rapidly,  are  quite 
soft  in  consistence,  and  attain  a  large  size. 

Clinical  Characters. — The  enchondromata  must  for  the  most  part 
be  regarded  as  innocent  growths.  They  are  usually  encapsuled,  and 
in  most  cases  produce  merely  local  eflects,  although  these,  from  the 
parts  involved  and  the  rapidity  of  the  growth,  are  often  very  injurious. 
The  softer  forms,  however,  and  especially  those  which  occur  in  the 
medulla  of  bone  and  in  the  glands,  occasionally  exhibit  malignant  char- 
acters. These  grow  the  most  rapidly,  and  are  often  not  limited  by  a 
fibi'ous  capsule,  but  surrounded  by  a  zone  of  embryonic  tissue.  Such 
tumors  tend  to  recur  locally  after  removal,  and  in  rare  cases  also 
infect  the  lymphatic  glands,  and  are  reproduced  in  the  lungs.  In 
speaking  of  the  malignancy  of  these  enchondromata,  it  must  be  borne 
in  mind  that  they  are  sometimes  associated  with  sarcoma,  and  the 
malignant  properties  are  probably  in  all  cases  to  be  ascribed  to  the 
combination  of  sarcomatous  with  the  cartilaginous  elements. 
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CHAPTER  XVI. 


THE    OSTEOMATA. 


The  Osteomata,or  osseous  tumors,  are  tumors  consisting  of  osseous 
tissue.  A  new  formation  of  bone  occurs  under  various  circumstances. 
Irritative  conditions  of  the  bone  and  periosteum  are  often  attended  bj 
a  large  formation  of  new  bone.  This  is  seen  after  fractures,  in  which 
there  is  not  only  a  formation  of  bone  from  the  bone  itself,  but  also 
from  the  periosteum  and  adjacent  fibrous  structures  ("  permanent" 
and  "  provisional  callus").  Chronic  inflammation  of  the  periosteum 
is  also  frequently  followed  by  thickening  of  the  bone  beneath  it. 
These,  however,  are  inflammatory  formations,  and  have  not  an  inde- 
pendent growth  like  the  osseous  tumors. 

Structure. — Osseous  tumors  resemble  in  structure  normal  bone. 
There  are  three  histological  varieties  : — 

1.  The  Eburnated  Osteomata. — These  consist  of  dense,  compact, 
osseous  tissue.  The  lamellae  are  arranged  concentrically  and  parallel 
to  the  surface  of  the  tumor.  There  is  a  complete  absence  both  of 
bloodvessels  and  of  cancellous  tissue. 

2.  The  Compact  Osteomata. — These  are  formed  of  a  tissue  similar 
to  that  of  the  compact  tissue  of  the  long  bones  ;  differing  only  in  the 
arrangement  of  the  Haversian  canals  and  canaliculi,  which  is  less 
regular  than  in  normal  bone. 

3.  The  Cancellous  Osteomata. — These  consist  of  cancellous  osseous 
tissue,  which  is  usually  surrounded  by  a  thin  layer  of  denser  bone. 
The  medullary  spaces  may  contain  embryonic  tissue,  a  fibrillated 
tissue,  or  fat. 

Development. — Osseous  tumors  originate  from  bone  or  its  perios- 
teum, from  cartilage,  and  from  connective  tissue  apart  from  bone. 

Varieties. — The  osteomata  are  divisible  into  two  classes,  accord- 
ing to  their  seat— the  homologous  osteomata  or  exostoses,  and  the 
heterologous  osteomata  or  osteophytes. 

The  homologous  osteomata  or  exostoses.,  are  outgrowths  from  pre- 
existing bone,  growing  either  from  the  periosteum,  from  the  articular 
cartilage,  or  from  the  medulla.     Those  growing  from  the  periosteum 
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occur  most  frequently  on  the  external  and  internal  surfaces  of  the 
skull :  the  orbit  is  an  especially  favorite  seat,  and  here  they  are  often 
dense  and  eburnated.  They  are  also  met  with  on  the  scapula,  pelvis, 
and  on  the  upper  and  lower  jaws.  In  the  last-named  situation  they 
may  grow  from  the  dental  periosteum.  There  is  usually  a  line  of 
demarcation  between  them  and  the  subjacent  bone,  the  new  tissue  of 
the  tumor  being  distinct  from  the  compact  tissue  of  the  bone.  The 
periosteum  from  which  they  grow  covers  them,  and  is  continuous  with 
that  of  the  old  bone. 

The  exostoses  growing  from  the  articular  cartilages  occur  at  the 
ends  of  the  long  bones.  In  structure  they  are  much  more  cancellous 
than  the  periosteal  growth,  and  their  outline  is  less  regular.  The 
medullary  exostoses — or  more  properly,  enostoses — are  the  least  fre- 
quent:  they  originate  in  the  medullary  tissue. 

The  heterologous  osteomata  or  osteophytes,  originate  apart  from 
bone,  growing  from  connective  tissue.  They  are  especially  liable  to 
occur  in  tissue  in  the  neighborhood  of  bones  which  are  the  seat  of  a 
chronic  imflammatory  process,  and  they  must  in  most  cases  be  re- 
garded rather  as  inflammatory  formations  than  as  tumors.  Such 
formations  of  bone  are  sometimes  met  with  in  the  neighborhood  of 
diseased  joints  and  of  diseased  bone  in  other  situations,  in  tendons, 
in  the  cartilages  of  the  larynx  in  chronic  laryngitis,  in  the  costal 
cartilages,  in  the  bronchi,  in  muscle,  in  the  arachnoid  and  pia  mater, 
and  even  very  occasionally  in  the  lungs  and  brain.  They  must  be 
distinguished  from  calcareous  deposits,  in  which  there  is  no  new  for- 
mation.    (See  "  Calcareous  Degeneration.") 

Clinical  Characters. — The  osteomata  are  perfectly  innocent  tu- 
mors. Their  growth  is  very  slow.  They  rarely  attain  a  large  size. 
They  are  often  hereditary  and  multiple,  in  which  case  they  usually 
occur  in  early  life.  Those  osseous  growths  which  sometimes  exhibit 
malignant  characters,  are  enchondromata  or  sarcomata  which  have 
undergone  partial  ossification.  From  these,  true  osteomata  must  be 
carefully  distinguished.     (See  "Osteoid  Sarcoma.") 


120 


NUTRITION    INCREASED. 


CHAPTER  XVII. 


THE  MYXOMATA. 


Fig.  36. 


The  Myxomata  are  tumors  consisting  of  mucous  tissue.  Mucous  tis- 
sue is  a  translucent  and  succulent  connective  tissue,  the  intercellular 
substance  of  which  yields  mucin.  Physiologically,  this  tissue  is  met 
with  in  two  forms,  and  in  two  situations:  one — in  the  vitreous  body  of 
the  eye,  in  which  the  cells  are  roundish  and  isolated;  the  other — in  the 
umbilical  cord,  in  which  the  cells  are  fusiform  or  stellate,  and  give  off 
fine  prolongations  which  anastomose  with  one  another.  In  both,  the 
intercellular  substance  is  homogeneous  and  yields  mucin.  The  con- 
nective tissues  in  their  embryonic  condition,  as  already  stated  when 
describing  "mucoid  degeneration,"  possess  an  intercellular  substance 
containing  large  quantities  of  mucin.  This  is  especially  the  case  with 
the  tissue  which  subsequently  becomes  adipose.  New  formations  may 
undergo  a  mucoid  change,  and  thus  closely  resemble  in  their  physical 
and  chemical  characters  the  myxomata.    A  myxoma,  however,  is  a 

growth  which  consists  of  mucous  tis- 
sue.  The  myxomata  are  thus  very 
closely  allied  to  the  sarcomata,  and  by 
many  are  included  in  the  same  class  of 
new  formations. 

Structure. — The  cells  present  the 
two  varieties  met  with  in  the  physio- 
logical tissues.  The  majority  are  an- 
gular and  stellate,  with  long  anastomos- 
ing prolongations.  (Fig.  36.)  Others 
are  isolated,  and  fusiform,  oval,  or 
spherical  in  shape.  They  usually  pos- 
sess one,  in.  some  cases  two  distinct 
nuclei.  Their  contour  is  very  indis 
tinct,  owing  to  the  refracting  nature 
of  the  intercellular  substance.  The 
latter  is  very  abundant,  perfectly  homogeneous,  of  a  soft  gelatiniform 
viscid  consistence,  and  yields  large  quantities  of  mucin:  amongst  it 


Myxoma. — A  minute  piece  of  a  myx- 
oma of  the  arm,  showing  the  charac- 
teristic hranched  anastomosing  cells. 
There  are  also  a  few  leucocytes,  and  one 
or  two  spindle-shaped  elements.     X  200. 
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are  a  varying  number  of  amoeboid  cells.  The  bloodvessels,  which  are 
not  numerous,  are  readily  visible  and  easily  isolated.  A  few  elastic 
fibres  are  sometimes  seen  between  the  cells. 

Development. — The  myxomata  always  originate  from  one  of  the 
connective  tissues.  Adipose  tissue  is  their  most  favorite  seat — either 
the  subcutaneous,  the  submucous,  or  the  intermuscular  adipose  tissue. 
They  also  grow  from  the  medullary  tissue  of  bone,  the  connective  tis- 
sue of  organs,  from  the  connective  tissue  of  the  brain  and  spinal  cord, 
and  from  the  sheaths  of  nerves.  They  are  usually  separated  from  the 
surrounding  structures  by  a  very  thin  fibrovis  capsule,  fine  prolonga- 
tions from  which  divide  the  growth  into  lobules  of  various  sizes.  In 
exceptional  cases  they  may  increase  by  the  continuous  invasion  of 
their  matrix.  Their  growth  is  usually  slow,  but  they  may  attain  aw 
enormous  size. 

Secondary  Changes. — Of  these  the  most  common  is  rupture  of  the 
capillaries,  hemorrhage,  and  the  formation  of  sanguineous  cysts;  this, 
however,  is  less  frequent  than  in  the  sarcomata.  The  cells  themselves 
may  undergo  mucoid  or  fatty  degeneration,  and  thus  be  destroyed : 
this  is  usually  accompanied  by  liquefaction  of  the  intercellular  sub- 
stance. 

Varieties. — The  varieties  of  myxoma  depend  principally  upon  its 
combination  with  other  growths.  The  most  common  is  a  combination 
with  lipoma.  Combinations  with  sarcoma,  enchondi'oma,  and  adenoma, 
are  also  met  with. 

Physical  Characters,  etc. — The  myxomata  are  of  a  peculiar  soft 
gelatiniform  consistence,  and  of  a  pale  grayish  or  reddish- white  color. 
Their  cut  surface  yields  a  tenacious  mucilaginous  liquid,  in  which  may 
be  seen  the  cellular  elements  of  the  growth.  They  are  most  frequently 
met  with  in  the  later  periods  of  life.  Growing  from  the  sheaths  of 
nerves,  they  constitute  one  variety  of  so-called  neuroma.  They  may 
also  grow  from  the  placenta,  constituting  the  "uterine  hydatids." 
When  situated  in  superficial  parts  they  may  become  pedunculated. 
In  the  submucous  tissue  of  the  nose  they  constitute  one  form  of  nasal 
polypus. 

Clinical  Characters. — Clinically  the  myxomata  are  for  the  most 
part  benign  growths.  If  completely  removed  they  rarely  recur.  Some- 
times, however,  they  exhibit  malignant  characters,  and  recur  locally 
after  removal.  They  probably  never  reproduce  themselves  in  internal 
organs.  In  speaking  of  their  malignancy  their  occasional  association 
with  sarcoma  must  be  borne  in  mind. 
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CHAPTER  XVIII. 


THE   LYMPHOMATA. 


The  Lymplioraata  are  new  formations  consisting  of  lymphatic,  or 
as  it  is  sometimes  called,  adenoid  tissue  (the  "■  adenoid  tissue"  of 
His)-  Lymphatic  tissue  is  the  tissue  composing  the  follicles  of  the 
lymphatic  glands  and  the  Malpighian  corpuscles  of  the  spleen,  and 
existing  in  many  other  parts  belonging  to  the  lymphatic  system. 
This  tissue  is  now  known  to  have  a  much  more  general  distribution 
than  was  formely  supposed  ;  it  not  only  constitutes  the  follicles  of  the 
lymphatic  glands  and  the  Malpighian  corpuscles  of  the  spleen,  but 
also  Peyer's  glands  and  the  solitary  glands  of  the  intestines,  the  fol- 
licles of  the  pharynx  and  tonsils,  the  thymus  gland,  and  the  trachoma 
glands  of  the  conjunctiva.  Recently  it  has  also  been  found  to  exist  in 
m.any  other  situations,  as  around  the  bloodvessels  of  the  pia  mater 
and  of  other  parts,  in  the  neighborhood  of  the  smallest  bronchi,  in 
the  pleura  immediately  beneath  its  endothelium,  in  the  peritoneum,  in 
the  mucous  membrane  of  the  alimentary  canal,  and  in  the  medulla  of 
bone. 

Structure. — Lymphatic  tissue,  wherever  it  exists,  possesses  the 
same  general  structure,  and  the  follicle  of  a  lymphatic  gland  may 
be  taken  as  the  type  not  only  of  the  physiological  tissue  but  also  of 
the  pathological  growths. 

This  tissue  consists  essentially  of  a  delicate  reticulum,  within  the 
meshes  of  which  are  contained  numerous  lymphatic  elements — the 
so-called  lymph-corpuscles.  The  reticulum  is  made  up  of  very  fine 
fibrils  Avhich  form  a  close  network,  the  meshes  of  which  are  only 
sufficiently  large  to  inclose  a  few,  or  even  a  single  corpuscle,  in  each. 
The  fibrils  usually  present  a  more  or  less  homogeneous  appearance, 
and  nuclei  are  sometimes  to  be  distinguished  at  the  angles  of  the  net- 
work. (Fig.  37.)  The  lymphatic  cells,  or  lymph-corpuscles,  which 
constitute  the  greater  part  of  the  tissue,  can  in  most  cases  be  readily 
removed  from  the  meshes  of  the  reticulum  by  the  agitation  of  thin 
sections  in  water.  They  are  identical  in  their  characters  with  the 
white  cells  of  the    blood.     As  usually  seen  after   death,  they  are 
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Fig.  37. 


spheroidal,  pale,  semi-transparent  bodies,  varying  considerably  in  size, 
and  also  presenting  slight  diflferences  in  their  structure.  Some  are 
granular,  and  appear  to  possess  no  nucleus ; 
in  others,  a  distinct,  simple,  or  compound 
nucleus  is  visible,  which  is  usually  also 
granular;  others  again  are  much  larger, 
and  contain  two  or  even  three  nuclei. 
(Fig.  .38.) 

The  histological  characters  of  the  lym- 
phomata,  hoAvever,  vary  considerably,  ac- 
cording to  the  rapidity  of  their  develop- 
ment. In  the  rapidly  growing  forms  the 
proportion  of  cells    is    very    great,    and    astmum,  from  which  most  of  the 

„     ,  ,  ,  ,  ceUs  have  been  removed  by  pencil- 

many  01  these  are  larger  than  those  nor- 
mally met  with  in  lymphatic  glands,  con- 
taining two,  or  even  more,  nuclei.  The 
more  slowly  growing  tumors,  on  the  other 

hand,  are  less  richly  cellular,  and  the  reticulum  constitutes  a  more 
prominent  part  of  the  growth.  (Fig.  39.)  In  these  the  larger 
cell-forms  also  are  almost  entirely  wanting ;  and  the  reticulum, 
instead  of  being  exceedingly  delicate,  is  much  coarser,  and  forms 


Lymphoma. — A  thin  section  of  a 
Ivmphomatous   tumor  of   the    medi- 


llng.  Showing  the  reticulated  net- 
work, and  the  nuclei  in  its  angles. 
This  network  is  much  coarser  than 
that  usualy  met  with.     X  200. 


Fig.  38. 


Fig.  39. 
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Cells  from  a  Lymphatic  Growth  in 
the  Liver. — Those  to  the  left  are  the 
ordinary  lymph-corpuscles  which  con- 
stituted the  greater  part  of  the  growth. 
To  the  right  are  some  of  the  larger 
elements.    X  350. 


^- 


^^^. 


Lymphoma. — Section  of  a  firm  lymphoma  of  the 
mediastinum.  Showing  a  very  thickened  reticulum, 
within  the  meshes  of  which  the  lymphoid  cells  are 
grouped.     X  200. 


a  network  of  broad  homogeneous  or  slightly  fibrillated  bands.  As 
the  reticulum  increases  the  lymph  corpuscles  gradually  diminish  in 
number  and  become  arranged  in  smaller  groups  within  its  meshes. 
(See  Fig.  39.)  These  variations  in  the  proportion  of  cells  and 
stroma  are  precisely  analogous  to  those  met  with  in  lymphatic  glands 
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as  the  result  of  acute  and  chronic  inflammation.  (See  "  Inflammation 
of  Lymphatic  Structures.") 

Development. — The  lymphomata  originate  for  the  most  part  from 
lymphatic  tissue,  being  simply  overgrowths  of  pre-existing  lymphatic 
structures — mainly  of  the  lymphatic  glands.  They  are,  therefore, 
usually  homologous.  They  may,  however,  be  heterologous,  either 
owing  to  the  new  tissue  extending  considerably  beyond  the  confines  of 
the  old,  or  to  its  growth  in  situations,  where  it  is  normally  almost 
entirely  wanting.  This  latter  condition  obtains  in  Hodgkin's  disease, 
and  in  certain  forms  of  lymphoma  which  are  malignant. 

In  considering  the  development  of  these  growths  it  must  be  borne 
in  mind  that  enlargements  of  lymphatic  structures  are  most  frequently 
of  an  inflammatory  nature,  being  due  to  some  injury  ;  and  histo- 
logically, as  already  indicated,  there  is  but  little  diff"erence  between 
these  inflammatory  growths  and  lymphomatous  tumors.  The  in- 
flammatory growths,  however,  tend  to  subside,  the  tumors  continu- 
ously to  increase.  Further,  the  development  of  the  tumors  may, 
like  that  of  the  inflammatory  growths,  be  determined  by  some  injury, 
the  injury  producing  perhaps  some  inflammation  and  enlargement  of 
the  gland,  but  this  instead  of  subsiding  continues  more  or  less  rapidly 
to  increase.     (See  "  Etiology  of  Tumors.") 

Secondary  Changes. — The  lymphomata  do  not  undergo  marked 
retrograde  changes.  There  is  no  fatty  degeneration,  caseation,  or 
softening,  such  as  occurs  in  scrofulous  glands. 

Physical  Characters,  etc. — The  physical  characters  of  the 
lymphomata  vary  according  to  the  rapidity  of  their  growth.  The 
rapidly-growing  forms,  in  which  the  cellular  elements  are  so  numerous, 
are  of  a  grayish-white  color  and  soft  brain-like  consistence,  much 
resembling  encephaloid  cancer.  These  often  attain  an  enormous  size, 
and  infiltrate  the  neighboring  structures.  They  have  been  called  by 
Virchow  lymvTio- sarcoma.  Those  which  are  more  slowly  developed, 
and  in  which  the  reticulum  constitutes  the  greater  portion  of  the  growth, 
are  much  harder  in  consistence,  sometimes  being  almost  cartilaginous. 
These  harder  growths  rarely  attain  a  large  size. 

Clenical  Characters. — Clinically,  the  lymphomata  are,  for  the 
most  part,  pei'fectly  innocent  tumors.  They  originate  most  frequently 
in  the  lymphatic  glands,  the  gland  undergoing  a  continuous  increase 
in  size.  Sometimes,  as  already  stated,  the  enlargement  of  the  glands 
appears  in  the  first  place  to  be  of  an  inflammatory  nature  and  to 
result  from  some  irritation,  but  upon  this   being  removed  the  glands, 
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instead  of  subsiding,  continue  to  increase.  In  most  cases,  however, 
no  such  source  of  irritation  is  discoverable.  The  glands  which  are 
especially  prone  to  this  disease,  are  the  cervical,  the  submaxillary, 
the  axillary,  the  inguinal,  the  bronchial  and  mediastinal,  and  the 
abdominal  glands.  Usually  only  a  single  gland,  or  a  single  group  of 
glands,  is  affected  ;  sometimes,  however,  the  growth  is  more  general. 
As  the  glands  enlarge,  they  gradually  unite,  so  that  ultimately  they 
may  form  very  large  lobulated  tumors.  When  occurring  in  the 
mediastinum  they  may  invade  one  or  both  lungs,  and  they  constitute 
here  the  most  common  form  of  mediastinal  tumor  (so-called  "  Tho- 
racic Cancer").  The  lymphatic  structures  in  the  intestine  may  in 
the  same  way  become  enlarged,  and  project,  so  as  to  form  polypi. 

The  lymphom'ata  occasionally,  however,  exhibit  malignant  proper- 
ties. This  is  especially  the  case  in  those  richly  cellular,  soft,  rapidly- 
growing  forms  which  are  sometimes  met  with.  Such  growths  may 
rapidly  infiltrate  the  surrounding  stiuctures,  involve  the  neighboring 
lymphatic  glands,  and  even  infect  distant  parts.  To  these  malignant 
forms  the  term  lymphadenoma  is  sometimes  applied.  They  corre- 
spond with  Virchow's  lympho-sarcoma. 

In  the  condition  known  as  "  Ilodgkin's  Disease,"  and  in  Leukaemia, 
lymphomatous  growths  are  met  with  in  various  parts  of  the  body. 

Hodgkin's  Disease. 

This  disease  is  characterized  by  the  enlargement  of  the  lymphatic 
glands  in  various  parts  of  the  body,  together  with  the  development 
of  lymphatic  growths  in  internal  organs,  especially  in  the  spleen ;  by 
a  diminution  in  the  number  of  red  corpuscles  in  the  blood ;  and  by 
progressive  anaemia.  The  new  growths  are  precisely  similar,  histo- 
logically, to  lymphoma.  The  disease  was  formerly  described  by 
Hodgkin,  Bright,  Wilks,  and  Trousseau,  and  is  called,  after  the  first- 
named  of  these  observers,  "  Hodgkin's  Disease."  Trousseau  desig- 
nated it  "Adenie."  It  is  also  known  as  "Anaemia  Lymphatica."  It 
is  allied  to  leukaemia,  but  differs  essentially  from  it  in  this  respect, 
that  the  new  formation  of  lymphatic  tissue  is  not  associated  with  any 
notable  increase  in  the  number  of  the  white  corpuscles  in  the  blood. 
(See  "  Leukaemia.") 

The  lymphatic  glands  are  usually  the  earliest  seats  of  the  new 
growth.  At  first  only  a  single  group  of  glands  may  be  enlarged  ; 
subsequently,  however,  the   process  becomes  more  general,  and  the 
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glands  throughout  the  whole  body  may  be  more  or  less  involved. 
The  groups  of  glands  most  frequently  aifected,  in  the  order  of  their 
frequency,  are  the  cervical,  the  axillary,  the  inguinal,  the  retro-peri- 
toneal, the  bronchial,  the  mediastinal,  and  the  mesenteric.  The  new 
growth,  which  in  the  earlier  stages  is  limited  to  the  glands,  gradually 
breaks  through  the  capsules,  so  that  the  enlarged  glands  become  con- 
fluent, and  form  large  lobulated  masses.  The  growth  may  also  extend 
still  further  beyond  the  confines  of  the  gland  and  invade  and  infiltrate 
the  adjacent  structures. 

This  new  growth  of  lymphatic  tissue,  which  commences  in  and 
often  extends  beyond  the  confines  of  the  lymphatic  glands,  is  ulti- 
mately followed  by  the  formation  of  lymphatic  growths  in  various 
internal  organs,  but  more  especially  in  the  spleen.  The  spleen  is 
afiected  in  a  large  proportion  of  cases.  Here  the  new  growth  origi- 
nates in  the  Malpighian  bodies,  and  so  gives  rise  to  disseminated 
nodules.  These  vary  in  size  from  minute  points  to  masses  as  large 
as  a  hazel-nut  or  walnut.  They  are  usually  more  or  less  irregular  in 
shape,  of  a  grayish  or  yellowish-white  color,  firmer  in  consistence 
than  the  splenic  tissue,  and  not  encapsuled.  In  addition  to  these, 
wedge-shaped  infarctions  surrounded  by  a  zone  of  hypergemia  are 
sometimes  met  wdth,  similar  to  those  which  are  often  seen  in  leukgemia. 
The  spleen  itself  is  increased  in  size,  although  rarely  very  consider- 
ably so  ;  and  its  capsule  is  usually  thickened,  and  often  adherent  to 
adjacent  organs.  In  quite  exceptional  cases  the  spleen  is  not  the 
seat  of  these  disseminated  growths,  but  is  simply  uniformly  enlarged, 
like  the  leukaemic  spleen. 

The  liver,  kidneys,  alimentary  canal,  medulla  of  bone,  lungs,  and 
subcutaneous  tissue  may  all  become  involved,  the  noAV  growths  occurring 
either  as  nodules  of  various  sizes  scattered  through  the  organs,  or  in 
a  more  infiltrated  form,  like  many  of  those  met  with  in  leukaemia. 

Histologically,  the  new  growths  are  precisely  similar  to  the  lympho- 
mata,  and  like  these  present  differences  in  the  relative  proportions  of 
cells  and  stroma,  the  richly  cellular  forms  being  soft  and  pulpy,  whilst 
those  in  which  the  stroma  is  more  abundant  are  firmer  and  more  fibrous 
in  consistence.     Retrogressive  changes  rarely  occur. 

With  regard  to  the  pathology  of  the  disease,  it  is  undoubtedly  ob- 
scure. The  development  of  the  new  growths  cannot  in  most  cases  be 
regarded  as  the  result  of  infection  from  a  primary  centre,  as  the  pro- 
cess is,  for  the  most  part,  confined  to  the  lymphatic  structures,  and  many 
and  widely  distant  groups  are  often  simultaneously  involved.    The  dis- 
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ease  thus  appears  to  occupy  a  different  pathological  position  to  that  of 
the  malignant  tumors.  It  isprohable  that  there  is  some  special  weak- 
ness of  the  lymphatic  structures  generally  which  renders  them  prone 
to  undergo  these  active  developmental  changes,  the  process  being  deter- 
mined by  some  constitutional  state  or  by  some  local  injury  of  the  glands. 
The  progressive  ansemia  which  accompanies,  but  does  not  precede,  the 
gland  affection,  is  due  to  the  progressive  implication  of  the  lymphatic 
structures  and  to  the  consequent  interference  w^ith  the  formation  of  the 
blood-corpuscles. 

Leuksemia. 

In  leukaemia,  as  in  Hodgkin's  disease,  there  is  usually  a  development 
of  lymphomatous  tissue  in  various  organs.  The  disease,  however,  is 
characterized  by  the  large  increase  in  the  number  of  white  corpuscles 
in  the  blood,  and  in  the  majority  of  cases  by  enlargement  of  the  spleen. 
It  is  this  alteration  in  the  blood  which  gives  leuksemia  its  distinctive 
characters — hence  its  name.  The  disease  Avill  be  considered  subse- 
quently, when  treating  of  "  Diseases  of  the  Blood." 


CHAPTER   XIX. 

THE  MYOMATA,  NEUROMATA,  AND  ANGIOMATA. 

The  Myomata. 

The  Myomata  are  tumors  consisting  of  muscular  tissue.  A  new 
formation  of  muscle  has  been  already  described  as  being  frequently 
associated  with  the  ordinary  process  of  hypertrophy,  both  of  striated 
and  of  non-striated  muscle — a  simple  hyperplasia  of  the  elements  of 
the  muscle  accompanying  the  increase  in  their  size.  (See  "  Hyper- 
trophy.") 

Structure.— The  myomata  consist  either  of  striated  or  of  non- 
striated  muscle.  The  former  are  exceedingly  rare,  only  two  or  three 
examples  having  been  recorded,  and  these  were  congenital. 

The  myomata  of  non-striated  muscle  consist,  like  the  physiological 
tissue,  of  elongated  spindle-eells  with  rod-shaped  nuclei,  more  or  less 
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isolated  or  grouped  into  fasciculi  of  various  sizes,  with  a  varying 
quantity  of  connective  tissue.  The  connective  tissue  is  often  exceed- 
ingly abundant,  especially  in  old  tumors,  so  much  so,  that  these 
groAvths  in  the  uterus  —  where  they  most  frequently  occur — have 
commonly  been  known  as  "_^6r(^^(i"  tumors.  The  muscular  elements 
either  present  a  more  or  less  regular  arrangement,  or  pass  in  all 
directions  through  the  tumor.  The  bloodvessels,  which  are  usually 
not  numerous,  are  distributed  in  the  connective  tissue. 

Development. — Striated  myoma  appears  to  originate  in  the  urino- 
genital  organs,  and  to  be  usually  congenital.  The  much  more  com- 
mon non-striated  growths  probably  always  originate  from  muscle. 
These  may  form  distinctly  circumscribed  tumors  surrounded  by  a 
fibrous  capsule,  or  constitute  ill-defined  irregular  masses  in  the  midst 
of  the  muscular  tissue  in  which  they  grow.  They  not  infrequently 
become  pedunculated  and  form  polypi,  especially  in  the  uterus. 

Secondary  Changes. — Of  these,  the  most  frequent  is  calcification. 
Hemorrhage,  mucoid  softening,  and  the  formation  of  cysts,  are  also 
occasionally  met  with. 

Non-striated  myomata  are  most  frequently  met  with  in  the  uterus. 
They  may  also  occur  in  the  prostate,  in  the  cesophagus,  and  in  the 
stomach  and  intestines. 

Myoma  of  Uterus. — The  uterus  is  by  far  the  most  frequent  seat  of 
myomata,  and  here  they  constitute  the  so-called  "  uterine  fibroid." 
In  most  of  these  muscular  tumors  of  the  uterus  there  is  a  large  pro- 
portion of  connective  tissue- — -hence  the  term  "fibroid."  This  is 
especially  the  case  in  older  growths.  Those  newly  developed,  how- 
ever, consist  almost  entirely  of  true  muscular  tissue.  They  either 
form  firm  hard  masses,  imbedded  in  the  uterine  walls,  or  project  into 
the  uterine  or  abdominal  cavities.  When  projecting  into  the  uterus 
they  constitute  a  common  form  of  uterine  polypus.  These  tumors  are 
often  multiple.  Their  growth  is  slow.  The  older  ones  are  liable  to 
become  calcified.  They  also  sometimes  undergo  mucoid  softening, 
Avhich  gives  rise  to  the  formation  of  cysts  in  the  tumor. 

Clinical  Characters. — Clinically,  the  myomata  are  perfectly 
innocent. 

The   Neuromata. 

The  neuromata  are  tumors  consisting  almost  entirely  of  nerve-tis- 
sue.    The  term  "  neuroma"  has  been  applied  to  many  growths  found 
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in  connection  with  nerves  :  fibrous,  myxomatous,  and  gummy  tumors 
growing  within  the  nerve-sheath  have  been  included  under  this  head. 
True  neuroma,  however,  is  rarely  met  with,  and  is  amongst  the  least 
frequent  of  all  the  new  formations. 

Structure. — The  neuromata  most  commonly  consist  of  ordinary 
medullated  nerve-fibres ;  they  therefore  resemble  in  structure  the 
cerebro-spinal  nerves,  from  which  they  most  frequently  grow.  The 
nerve-fibres  are  associated  with  more  or  less  connective  tissue.  Vir- 
chow  has  also  described  as  exceedingly  rare  formations,  tumors  com- 
posed of  non-meduUated  fibres,  and  of  ganglionic  nerve-tissue. 

Development. — The  neuromata  always  originate  from  pre-existing 
nerve-tissue, — either  from  the  cranial  or  from  the  spinal  nerves. 
Their  growth  is  slow,  they  rarely  attain  a  large  size,  but  usually  exist 
as  small  single  nodules. 

The  most  frequent  seat  of  these  growths  is  the  extremities  of 
divided  nerves,  where  they  are  sometimes  found  after  amputations. 
They  exist,  in  this  situation,  as  spherical  or  elongated  enlargements 
of  the  divided  extremity  of  the  nerve  ;  and  they  are  usually  intimately 
connected  Avith  the  cicatricial  tissue  of  the  stump,  from  which  they 
can  only  with  difiiculty  be  isolated.  They  may  also  occur  in  the 
course  of  the  nerves  in  any  situation,  either  as  single  or  multiple 
nodules. 

Clinical  Characters. — Clinically,  the  neuromata  are  perfectly 
innocent  tumors.     They  often  cause  considerable  pain. 

The  Ang^iomata. 

The  angiomata,  or  vascular  tumors,  are  tumors  consisting  of  blood- 
vessels held  together  by  a  small  amount  of  connective  tissue.  They 
include  the  various  forms  of  nsevi,  the  erectile  tumors,  and  aneurism 
by  anastomosis.  They  may  be  divided  into  two  classes — the  simple 
angiomata,  in  which  the  new  vessels  resemble  normal  arteries,  veins, 
or  capillaries  ;  and  the  cavernous  angiomata,  in  which  the  blood 
circulates  in  a  cavernous  structure  similar  to  that  of  the  corpus  cav- 
ernosum  penis. 

Simple  Angiomata. — These  include  the  various  forms  of  nsevi, 
and  telangiectasis.  They  consist  of  tortuous  and  dilated  blood- 
vessels, held  together  by  a  small  quantity  of  connective  and  adipose 
tissue.  The  vessels  are  most  of  them  of  new  formation ;  some, 
however,  may  be  the  original  vessels  of  the  part  which  have  become 
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considerably  enlarged.  They  most  commonly  partake  of  the  nature 
of  capillaries,  but  in  other  cases  the  arterial  or  venous  characters  pre- 
dominate. These  growths  are  usually  small,  superficial,  slightly  ele- 
vated masses  ;  although  they  sometimes  form  larger  tumors.  Their 
color  is  red,  violet,  or  purple,  according  to  the  character  of  the  blood 
which  they  contain.     The  first-named  is  much  the  most  frequent. 

Cavernous  Angtomata. — These  include  the  venous  vascular  tu- 
mors, erectile  tumors,  and  aneurism  by  anastomosis.  They  consist 
of  an  erectile  cavernous  tissue,  closely  resembling  that  of  the  corpus 
cavernosum  penis.  The  growth  is  made  up  of  irregular  fibrous 
alveoli,  which  communicate  freely  with  one  another,  and  are  lined 
with  an  endothelium  similar  to  that  of  the  veins.  These  spaces  are 
distended  with  blood,  usually  venous,  which  is  supplied  to  them  by 
numerous  tortuous  vessels,  and  circulates  in  them  with  varying  degrees 
of  rapidity.  These  growths  are  commonly  of  a  bluish  color.  They 
may  be  diffuse,  or  form  distinctly  circumscribed  tumors.  They  often 
exhibit  distinct  pulsation.  Their  favorite  seat  is  the  skin  and  sub- 
cutaneous, tissue.  They  may  also  occur  in  the  orbit,  in  muscle,  and 
in  the  liver,  spleen,  and  kidneys. 


CHAPTER  XX. 


THE    PAPILLOMATA. 


The  Papillomata  are  new  formations  resembling  in  structure  ordi- 
nary papillae,  and  like  these  they  grow  from  cutaneous,  mucous,  or 
serous  surfaces. 

Structure. — They  consist  of  a  basis  of  often  richly  cellular,  con- 
nective tissue,  supporting  bloodvessels,  which  terminate  in  a  capillary 
network  or  in  a  single  capillary  loop,  the  whole  being  enveloped  in  a 
covering  of  epithelium  (Fig.  40.)  The  epithelial  covering  varies  in 
character  in  different  growths.  In  those  of  the  skin,  it  is  often  very 
abundant,  and  the  superficial  layers  are  hard  and  stratified,  forming  a 
dense  firm  covering.  In  those  originating  from  mucous  surfaces,  the 
epithelium  forms  a  thinner  investment,  and  is  of  a  much  softer  consist- 
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ence  ;  whilst  in  those  growing  from  mucous  membranes  it  often  con- 
stitutes only  a  single  layer. 

The  growth  may  be  simple — consisting  merely  of  enlarged  papillae, 
as  in  a  common  wart ;  or  it  may  be  complex,  the  papillae  being  very 


Fig.  40. 


Papilloma. — Showing  a  single  enlarged  papilla.     (Eindfleisch.) 

numerous,  and  giving  off  secondary  and  tertiary  offsets.  If  the  invest- 
ing epithelium  be  very  abundant,  it  may  so  inclose  the  whole  mass 
as  to  give  to  it  a  more  or  less  regular  outline.  More  commonly,  how- 
ever, this  is  not  the  case,  and  the  epithelium  not  being  sufficient  to  fill 
up  the  spaces  between  the  papillae,  the  growth  presents  a  branched, 
villous  or  cauliflower  appearance.  The  bloodvessels  are  often  very 
numerous,  and  are  sometimes  dilated  and  tortuous. 

Development. — The  papillomata  always  originate  from  the  skin, 
from  mucous,  or  from  serous  membranes;  and,  as  already  stated,  they 
usually  owe  their  origin  to  some  irritation,  and  must  be  regarded  as 
occupying  an  intermediate  position  between  inflammatory  growths  and 
tumors.  They  most  frequently  grow  from  pre-existing  papillae ;  some- 
times, however,  they  occur  where  no  papillae  exist,  springing  directly 
from  the  sub-epithelial  connective  tissue: — this  is  the  case  in  the 
stomach  and  larynx.  Their  growth  is  usually  slow.  The  individual 
tumors  rarely  attain  a  very  large  size,  the  larger  forms  being  for  the 
most  part  constituted  of  several  smaller  growths. 
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Secondary  Changes. — -Of  these,  ulceration  and  hemorrhage  are 
the  most  frequent.  They  occur  especially  in  those  growths  -which 
originate  from  mucous  surfaces.  The  hemorrhage  is  often  very 
abundant,  and  may  even  endanger  life.  This  is  not  unfrequently 
the  case  iri  the  papillary  growths  of  the  bladder  and  intestine. 

Varieties. — The  varieties  of  papillary  tumors  depend  principally 
upon  their  seat.  Those  growing  from  the  skin  include  warts  and 
Tiorny  grotvtJis.  Warts  are  firm,  have  a  dense  epithelial  covering, 
and  are  less  prone  to  ulceration  and  hemorrhage  than  those  growing 
upon  other  parts.  Horny  growths  appear  usually  to  originate  in  the 
sebaceous  follicles,  by  a  continuous  proliferation  of  their  epithelium. 
The  epithelium,  together  with  the  sebaceous  secretion,  forms  a  pro- 
jecting horn,  which  increases  by  growth  at  its  base.  Such  formations 
hardly  come  within  the  definition  of  papilloma.  Larger  and  more 
vascular  papillary  tumors  may,  however,  occur  on  cutaneous  sur- 
faces— such  are  t]je  condylomata  and  venereal  ivarts  met  with  around 
the  anus  and  upon  the  external  male  and  female  genital  organs  as  the 
result  of  irritating  secretions. 

The  papillomata  of  mucous  membranes  are  softer  and  more  vascular 
than  the  preceding,  they  have  a  less  dense  epithelial  covering,  and 
are  more  prone  to  ulceration  and  hemorrhage.  Many  of  them  come 
within  the  category  of  mucous  polypi.  They  are  met  with  on  the 
tongue,  in  the  larynx  and  nose,  on  the  gastro-intestinal  mucous  mem- 
brane, on  the  cervix  uteri,  and  in  the  bladder.  In  the  bladder  and 
intestine  they  are  often  exceedingly  vascular,  and  give  rise  to  profuse 
hemorrhage.  Here  they  are  not  unfrequently  confounded  with  villous 
epithelioma. 

Papillomata  of  serous  membranes  never  form  distinct  tumors.  They 
are  met  with  most  frequently  as  small  outgrowths  from  the  synovial 
membrane  in  chronic  diseases  of  joints. 

Clinical  Characters. — Clinically,  the  papillomata  are  innocent 
growths.  They  may,  however,  prove  fatal  from  continuous  ulceration 
and  hemorrhage  :  this  is  especially  the  case,  as  already  mentioned,  in 
papillomata  of  the  bladder  and  intestine.  In  these  situations  they 
are  easily  mistaken  for  epithelioma  ;  the.  symptoms  of  both  are  very 
similar,  and  it  is  often  only  after  death  that  they  can  be  distinguished. 
In  the  papillomata  the  epithelium  is  homologous,  being  situated  only 
uf07b  the  surface  of  the  papillae,  and  in  no  case  growing  within  their 
connective  tissue  basis.     In  the  epitheliomata,  on  the  other  hand,  it 
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is  heterologous,  and  it  is  met  with  at  the  base  of  the  tumor  in  the  sub- 
jacent connective  tissue.  (See  Fig.  61.)  It  is  important  to  remember 
that  a  growth  which  is  primarily  a  simple  papilloma  may  subsequently 
become  an  epithelioma.     (See  "  Epithelioma.") 


CHAPTER  XXI. 


THE  ADENOMATA. 


The  Adenomata — or,  as  they  are  more  commonly  called,  glandular 
tumors — are  new  formations  of  gland-tissue. 

Structure. — In  structure  the  adenomata  resemble  the  racemose 
or  tubular  glands. 

The  racemose  adenomata  consist  of  numerous  small  saccules  or 
acini,  lined  with  small  epithelial  cells,  which  are  often  two  or  three 

Fia.  41. 


Adenoma  of  Mamma.     X  200,  reduced  J^. 


layers    deep.      The    acini    communicate    with    each    other,   and    are 
grouped  together,  being  merely  separated  by  connective  tissue,  in 
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which  are  contained  the  bloodvessels.  The  connective  tissue  varies 
in  amount.  It  may  resemble  the  normal  tissue,  or  if  growing  rapidly 
it  will  be  much  more  richly  cellular.  It  sometimes  contains  spindle 
elements.  The  structure  of  these  tumors  is  well  shown  in  the  accom- 
panying drawing,  made  from  a  specimen  kindly  lent  to  me  by  Mr. 
Cantlie.     (Fig.  41.) 

Many  new  growths,  hoAvever,  contain  a  large  amount  of  this  gland- 
tissue  which  are  not  strictly  adenomata.  All  growths  originating  in 
glandular  organs  may  be  associated  with  more  or  less  glandular  struc- 
ture. In  the  mamma,  for  example,  sarcoma,  myxoma,  and  other 
forms  of  tumor,  are  often  so  intermingled  with  the  gland-tissue  of  the 
organ  that  it  becomes  difficult  to  say  Avhich  is  the  predominant  struc- 
ture. In  many  cases  it  is  evident  that  the  development  of  such 
tumors  is  accompanied  by  an  increase  of  the  gland-tissue  amongst 
which  they  grow.  Thus  are  produced  mixed  forms — adeno-fihroma, 
adeno- sarcoma,  adeno-myxoma,  etc. 

The  tubular  adenomata  grow  from  mucous  membranes,  and  consist 
of  groups  of  tubules  lined  with  epithelium.  They  will  be  again 
alluded  to  hereafter. 

Development. — The  adenomata  always  originate  from  pre-existing 
gland-structures,  of  which  they  are  simply  local  hyperplasias.  Their 
growth,  which  is  usually  slow,  takes  place  by  the  development  of 
diverticula  from  the  saccules  or  tubules  of  the  gland,  and  by  a  pro- 
liferation of  the  inclosed  epithelium.  The  new  growth  may  remain 
in  intimate  relation  with  the  adjacent  gland,  or  it  may  ultimately 
become  separated  from  it  by  a  fibrous  capsule. 

Secondary  Changes. — The  most  frequent  of  these  is  fatty  degene- 
ration of  the  epithelium,  which  may  give  rise  to  the  formation  of  small 
caseous  masses  in  the  growth.  Dilatation  of  the  saccules  and  tubules 
so  as  to  form  cysts,  and  mucoid  softening,  are  also  common. 

Varieties. — Adeyioma  of  Mamma. — The  mamma  is  much  the  most 
common  seat  of  adenoma.  Here  two  varieties  must  be  distinguished 
— one,  in  which  there  is  a  general  hyperplasia  of  the  whole  gland  ; 
the  other,  in  which  the  process  is  limited  to  smaller  or  larger  groups 
of  lobules.  The  former  constitutes  hypertrophy  of  the  mamma,  the 
latter  is  the  chronic  mammary  or  adenoid  tumor.  Pure  adenoma  of 
the  mamma,  however,  is  not  common.  (See  Fig.  41.)  Many  tumors 
in  this  situation  described  as  adenomata  are  fibrous,  sarcomatous,  or 
myxomatous  growths  in  which  is  contained  a  varying  amount  of  gland- 
tissue.     The  distinction  between  such  growths  and  pure  adenoma  is 


THE    ADENOMATA.  135 

often  difficult.  The  adenomata  are  either  superficially  or  deeply- 
seated  in  the  gland,  from  which  they  are  usually  separated  by  a  loose 
fibrous  capsule.  They  are  commonly  round  or  oval  in  shape,  lobular, 
and  of  a  hard  elastic  consistence.  On  section  they  often  present  a 
lobulated  appearance,  their  racemose  structure  being  sometimes  visible 
to  the  naked  eye. 

Adeno- Fibroma  and  A  deno- Sarcoma  of  Mamma. — These  are  more 
common  than  pure  adenoma.  In  them  the  connective  tissue  between 
the  acini  of  the  gland  undergoes  active  changes,  and  forms  a  fibro- 
cellular,  spindle-celled,  or  round-celled  structure,  amongst  which  the 
acini  are  embedded.     (Fig.  42.)      In  many  cases  it  is  difficult  to 

Fig.  42. 
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Adeno- Fibroma  of  Mamma. — Showing  new  growth  of  gland  structure  and  of  connective  tissue. 

X  100,  reduced  3^. 

determine  whether  the  glandular  structure  is  really  increased  in 
amount,  whilst  in  others  it  is  so  abundant  that  such  is  evidently  the 
case.  These  tumors  form  lobul^-ted  masses  of  a  firm  consistence. 
They  grow  sloAvly,  and  rarely  ulcerate.  In  most  cases  they  contain 
cysts.  Many  of  these  are  lined  with  cylindrical  epithelium  and  are 
formed  by  the  dilatation  of  the  ducts  of  the  gland  ;  others  appear  to 
originate  from  localized  softenings  of  the  tissue.  These  cysts  are 
usually  very  numerous,  and  they  often  attain  a  large  size.     They  are 
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frequently  seen  much  flattened,  so  as  to  present  the  appearance  of 
fissures  running  amongst  the  growth.  In  other  cases  they  are  more 
or  less  completely  filled  by  masses  of  the  tumor  which  have  grown 
into  their  interior.  This  formation  of  cysts  in  these  tumors  has  given 
rise  to  the  terms  cystic-sarcoma,  cystic-adenoma,  etc. 

Adenoma  of  Mucous  Membranes. — The  glandular  structures  of 
mucous  membranes  are  also  common  seats  of  adenoid  growths,  and 
here  they  are  usually  of  the  tubular  variety.  •  In  the  nose,  the 
pharynx,  the  stomach,  the  intestines,  the  vagina  and  uterus,  these 
growths  are  sometimes  met  with.  In  course  of  time  they  usually 
gradually  project  above  the  surface  of  the  membrane  so  as  to  form  a 
polypus,  and  thus  constitute  one  of  the  forms  of  mucous  polypi.  In 
consistence  they  are  soft  and  somewhat  gelatinous,  and  often  present 
a  semi-translucent  appearance.  Their  surface  resembles  in  color  the 
surrounding  mucous  membrane.  The  formation  in  them  of  cysts,  by 
the  dilatation  of  their  tabules,  is  exceedingly  frequent :  the  cysts 
usually  contain  a  soft  mucoid  substance.  Adenoma  of  mucous  mem- 
branes often  becomes  cancerous  (see  "  Cylindrical  Epithelioma,"  or 
"Adenoid  Cancer"). 

Clinical  Characters. — Clinically,  the  adenomata  are  perfectly 
innocent;  they  are,  however,  very  liable  to  be  confounded  with  growths 
possessing  malignant  properties.  A  tumor,  also,  which  is  primarily 
a  simple  adenoma,  may  subsequently  become  cancerous.  The  ana- 
tomical distinction  between  carcinoma  of  a  gland  in  its  earlier  stages 
and  a  simple  glandular  tumor  is  often  exceedingly  difficult,  especially 
in  the  mamma  and  mucous  membranes.  In  cancer  the  growth  appears 
to  commence  by  a  proliferation  of  the  epithelium  within  the  ducts  of 
the  gland,  and  as  the  epithelium  only  subsequently  becomes  hetero- 
plastic, the  determination  of  the  nature  of  the  tumor  in  this  stage  is 
necessarily  attended  with  considerable  difficulty.  This  will  be  again 
alluded  to  when  speaking  of  cancer.  (See  "  Structure  of  Carcinoma.") 
In  sarcomatous  tumors,  again,  originating  in  the  connective  tissue  of 
a  gland,  the  ducts  of  the  gland,  filled  with  epithelium,  are  often  seen 
embedded  in  the  new  'growth,  and  thus  the  appearance  of  adenoma 
may  be  closely  simulated. 
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THE  SARCOMATA. 

The  Sarcomata  are  tumors  consisting  of  embryonic  connective  tis- 
sue. Of  these  there  are  several  varieties,  depending  upon  the  size 
and  configuration  of  the  cells,  and  the  nature  of  the  intercellular  sub- 
stance. They  include  what  have  generally  been  known  in  this  country 
as  fibro-plastic,  fibro-nudeated,  recurrent-fibroid,  and  viyeloid  tumors. 
Many  growths  formerly  described  as  "  cancers"  also,  belong  to  this 
class  of  new  formations. 

Connective  tissue  in  its  embryonic  condition  is  an  immature  tissue 
in  a  state  of  rapid  development.  In  its  most  immature  state  it  differs 
from  the  fully  developed  tissue  in  consisting  almost  entirely  of  small 
round  cells,  whilst  its  intercellular  substance,  instead  of  being  fibrous, 
is  soft  and  amorphous.  This  is  the  common  condition  of  connective 
tissue  in  the  primary  stages  of  all  rapid  formative  processes,  as  already 
described  when  speaking  of  it  as  the  tissue  from  which  many  tumors 
of  the  connective-tissue  class  originate.  (See  "Development  of  Tu- 
mors.") 

In  the  process  of  development  of  this  embryonic  into  mature  con- 
nective tissue,  the  cells  diminish  in  number,  many  of  them  assume  a 
spindle  shape,  and  the  intercellular  substance  fibrillates.  Similar 
changes  are  seen  in  inflammatory  conditions  of  connective  tissue.  Here 
also  many  of  the  small  round  cells  which  constitute  the  "  granulation 
tissue"  become  spindle  cells,  and  the  granulation  tissue  ultimately  de- 
velops into  the  fibrous  tissue  of  the  cicatrix.  In  the  sarcomata,  how- 
ever, the  connective  tissue  retains  the  embryonic  state  throughout  its 
growth,  there  is  a  progressive  formation  of  embryonic  tissue  ;  and  al- 
though the  process  of  development  may  occasionally  proceed  in  certain 
parts  of  the  tumor  to  the  formatioli  of  a  more  highly  developed  struct- 
ure, as  fibrous  tissue,  cartilage,  or  bone,  so  that  a  mixed  form  of  tumor 
is  produced,  it  usually  ceases  at  the  embryonic  stage. 

Structure. — The  sarcomata  may  thus  be  defined  as  tumors  con- 
sistino;  of  connective  tissue  which  throughout  its  growth  retains  the 
embryonic  type.     The  cells,  which  constitute  nearly  the  whole  of  the 
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Fig.  43. 


Cells    from    a    Spindle 
celled  Sarcoma.     X  ?3^- 


growth,  consist  for  the  most  part  of  masses  of  nucleated  protoplasm, 
and  rarely  possess  a  limiting,  membrane.  They  present  many  varia- 
tions in  size  and  form;  as  a  rule,  however,  they  preserve  the  same 
general  characters  in  the  same  tumor.  There 
are  three  principal  varieties — the  round,  the 
fusiform,  and  the  myeloid  cells. 

The  round  cells  are  many  of  them  indistin- 
guishable from  lymph-cells  or  white  blood-cor- 
puscles. Others  are  somewhat  larger  and  con- 
tain an  indistinct  nucleus  with  one  or  more  bright 
nucleoli:  these  more  closely  resemble  the  cells 
of  a  granulation. 

The  fusiform,  or  spindle-shaped  cells  are  the 
so-called  "  fibro-plastic  cells."  (Fig.  43.)  They 
are  long  narrow  cells,  terminating  at  each  end 
in  a  fine  prolongation.  Some  of  them  may  be  broader,  approaching 
the  epithelial  type  ;  others  more  or  less  stellate.  They  are  sometimes 
slightly  granular,  and  they  inclose  a  long  oval  nucleus,  with  or  with- 
out nucleoli.  In  ^ize  they  vary  considerably.  These  cells  represent 
a  higher  state  of  development  than  the  round  cells,  resembling  those 
met  with  in  embryonic  tissue  which  is  in  the  process  of  forming  mature 
connective  tissue.     (See  Fig.  97,  B.) 

The  myeloid,  or  mother  cells,  are  much  larger  than  either  of  the  pre- 
ceding, and  are  analogous  to  the  cells  met  with  in  the  medulla  of  the 
foetal  bone,  (See  Fig.  51.)  They  are  large  irregalar-shaped  masses 
of  nucleated  protoplasm,  for  the  most  part  more  or  less  spherical,  and 
often  possessing  numerous  offshoots.  They  are  finely  granular,  and 
contain  several  round  or  roundly-oval  nuclei,  each  with  one  or  more 
brio"ht  nucleoli.  The  nuclei  may  be  exceedingly  numerous,  one  cell 
containing  as  many  as  thirty.  Both  the  cells  and  nuclei  vary  consid- 
erably in  size. 

An  intercellular  substance  exists  in  all  the  sarcomata,  although  it  is 
usually  small  in  quantity,  the  cells  lying  in  nearly  close  apposition. 
It  may  be  perfectly  fluid  and  homogeneous,  or  firmer  and  granular,  or 
more  or  less  fibrillated.  Chemically  it  yields  albumen,  gelatine,  or 
mucin. 

The  bloodvessels  are  usually  very  numerous,  and  are  either  in  direct 
contact  with  the  cells,  or  separated  from  them  by  a  little  fibrillated 
tissue.  Their  distribution  is  very  irregular,  and  their  walls  often 
consist  of  embryonic  tissue  similar  to  that  of  the  growth  which  they 
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supply ;  hence  the  frequency  with  which  ruptui'e  and  extravasation 
of  blood  take  place. 

Development. — The  sarcomata  always  originate  from  connective 
tissue — either  from  the  subcutaneous,  the  submucous,  or  the  subserous 
tissues,  the  fasciae,  the  connective  tissue  of  organs,  the  periosteum,  or 
the  medullary  tissue  of  bones.  Their  growth  is  usually  diffuse:  they 
increase  by  the  continuous  invasion  of  their  connective-tissue  matrix, 
so  that  no  line  of  demarcation  exists  between  the  two.  They  fre- 
quently also  invade  other  tissues,  the  elements  of  the  growth  extend- 
ing for  some  distance  into  the  surrounding  structure  This  infiltrating 
tendency  of  the  sarcomata  varies  considerably  in  the  different  varie- 
ties, being  much  more  marked  in  the  round-celled  than  in  the  spindle- 
celled  myeloid  growths.  A  circumscribed  growth  is  less  common. 
A  sarcomatous  tumor,  however,  often  becomes  encapsuled,  and  growth 
takes  place  within  the  capsule  ;  but  even  in  this  case  the  capsule  is 
sometimes  merely  that  of  the  part  within  which  the  growth  originates, 
as  the  periosteum,  or  the  capsule  of  a  lymphatic  gland. 

Secondary  Changes. — The  most  important  of  these  is  fatty  de- 
generation. This  always  occurs  to  a  greater  or  less  extent  in  the 
older  portions  of  the  growth,  causing  softening,  or  the  production  of 
cyst-like  cavities.  It  is  frequently  associated  with  destruction  of  the 
bloodvessels  and  hemorrhage :  the  latter  may  give  rise  to  the  forma- 
tion of  sanguineous  cysts.  (See  •'  Blood-Cysts.")  Calcification,  os- 
sification, and  mucoid  degeneration  are  less  common.  The  occurrence 
of  calcification,  ossification,  and  pigmentation  is  influenced  by  the 
predisposition  of  the  matrix  from  which  the  growth  is  produced:  — 
thus,  calcification  and  ossification  are  more  prone  to  occur  in  tumors 
originating  in  connection  with  bone,  pigmentation  in  those  originating 
from  the  cutis  or  eyeball. 

Varieties. — Although  all  the  sarcomata  possess  the  same  general 
characters,  they  present  many  histological  and  clinical  differences 
which  may  serve  as  bases  for  their  classification.  The  occurrence  of 
various  secondary  changes — pigmentation,  mucoid  degeneration,  and 
the  formation  of  cysts,  impart  their  respective  characters  to  the  growth: 
hence  melanotic-sar coma  and  ci/'stic- sarcoma  have  been  described  as 
distinct  varieties.  This  is  to  a  certain  extent  justifiable,  inasmuch  as 
sarcomata  which  have  undergone  these  transformations,  in  many  cases 
possess  the  property  of  reproducing  the  same  characters,  when  they 
occur  secondarily  in  other  parts.  Then,  again,  as  already  stated, 
sarcomatous  tumors  are  sometimes  complex  in  their  structure,  and 
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are  associated  with  other  tissues  belono-ina;  to  the  connective-tissue 
group.  A  combination  of  sarcoma  with  fatty,  cartilaginous,  osseous, 
and  mucous  tissue,  is  thus  not  uncommonly  met  with.  This  is  owing 
to  the  embryonic  tissue  exhibiting  a  tendency  to  develop  into  the  differ- 
ent varieties  of  connective-tissue,  (See  "The  Tumors.")  The  mixed 
forms — chrondro-sarcoma,  osteo-sarcoma,  myxosarcoma,  etc.,  are  thus 
produced.  The  following  histological  classification,  based  upon  the 
three  different  forms  of  cells  already  described,  is  the  one  generally 
adopted.  It  must,  however,  be  borne  in  mind,  that  all  the  varieties  of 
cells  may  be  found  in  the  same  tumor,  although  the  majority  are 
usually  of  the  same  type ;  hence,  the  majority  will  determine  the  class 
to  which  the  growth  belongs. 


Fig.  44. 


Spindle-celled  Sarcoma. 

These  tumors,  which  include  the  growths  described  by  Paget  in 
this  country  as  "fibro-plastic,"  and  "recurrent  fibroid,"  are  the  most 
common  of  all  the  sarcomata.  They  consist  mainly  of  spindle-shaped 
and  fusiform  cells  lying  nearly  in  close  contact,  with  a  little  homo- 
geneous or  slightly  fibrillated  intercellular  substance.  The  cells, 
which  contain  well-marked  oval  nuclei,  with  one  or  more  nucleoli,  are 
parallel  to  one  another,  and  are  arranged  in  bundles  which  pass  in  all 
directions  through  the  growth,  often  giving  to  it  a  somewhat  fibrous 
appearance.  In  those  portions  of  the  section  in  which  the  bundles  of 
spindle-elements  have  been  cut  transversely,  they 
present  the  appearance  of  round  cells.  The  cells 
vary  considerably  in  size  in  different  tumors, 
hence  the  division  into  small  and  large  spindle- 
celled  growths. 

Small  Spindle-celled  Sarcoma. — Tn  these  the 
cellular  elements  are  small,  often  not  more  than 
TFoo"^'^  inch  in  length,  and  the  intercellular  sub- 
stance is  occasionally  imperfectly  fibrillated. 
(Fig.  44.)  These  growths  approach  therefore 
the  confines  of  the  fibromata,  and  histologically  they  must  be  regarded 
as  occupying  an  intermediate  place  between  embryonic  and  fully-de- 
veloped connective  tissue.  They  grow  from  the  periosteum,  the  fasciae, 
and  from  connective  tissue  in  other  parts.  They  are  usually  tolera- 
bly firm  in  consistence,  of  a  whitish  or  pinkish-white  color,  and  for  the 
most  part  present,  on  section,  a  translucent  somewhat  fibrillated  ap- 


Spindle-celled 
From  a  tumor 
X  200. 
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pearance.  They  are  often  encapsuled,  much  more  frequently  so  than 
the  varieties  of  sarcoma,  but  they  are  very  liable  to  infiltrate  the  sur- 
rounding structures,  and  to  recur  locally  after  removal. 

Large  Spindle-celled  Sarcoma. — The  cellular  elements  in  these 
tumors  are  much  larger  than  in  the  preceding.  The  cells  are  plumper, 
and  the  nuclei  and  nucleoli  are  es- 
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Large  :S2nn die- celled  Sarcoma. — To  the  left 
^-the  cells  have  beea  separated  by  teasing,  so 
that  their  individual  forms  are  apparent;  to 
the  right — they  are  in  their  natural  state  of 
apposition,  such  as  would  be  seen  in  a  thin 
section  of  the  tumor.     (Virchow.) 


pecially  prominent,  and  frequently 
multiple.  (Fig.  45.)  The  inter- 
cellular substance  is  more  scanty, 
and  there  is  a  complete  absence 
of  any  fibrillation.  These  growths 
are  much  softer  in  consistence 
than  the  small-celled  variety. 
They  are  of  a  pinkish-white  color, 
and  are  often  stained  by  extrava- 
sations of  blood,  and  sometimes  in 
parts  are  almost  diffluent  from  ex- 
tensive fatty  degeneration.  They 
grow  rapidly,  and  are  usually 
exceedingly  malignant. 

Melanotic  Sarcoma. — This  is  a  variety  of  sarcoma  in  which  many 
of  the  cells  contain  granules  of  dark-colored  pigment.  By  far  the 
greater  number  of  melanotic  tumors  are  sarcomata,  and  most  of  the 
growths  which  were  formerly  described  as  "melanotic  cancers,"  be- 
long in  reality  to  this  class  of  new  formations.  Not  only  are  these 
melanotic  tumors  most  frequently  sarcomata,  but  the  majority  of  them 
consist  mainly  of  spindle-shaped  cells — hence  they  are  described  in 
the  present  section. 

The  melanotic  sarcomata  originate  principally  in  two  situations — • 
in  the  choroid  coat  of  the  eye,  and  in  the  superficial  integuments.  In 
both  of  these  situations  pigment  is  a  normal  constituent  of  the  tissues, 
and  this  tendency  of  structures  normally  containing  pigment  to  origi- 
nate melanotic  growths,  is  exceedingly  characteristic.  (See  "  Pig- 
mentary Degeneration.")  These  tumors  usually  consist  of  spindle- 
shaped  cells,  although  in  some'  cases  the  prevailing  type  of  their 
elements  is  round  or  oval.  (Fig.  46.)  The  pigment,  which  gives  to 
them  their  distinctive  characters,  consists  of  granules  of  a  brownish  or 
dark  sepia  color,  Avhich  are  distributed  within  the  cells.  (Fig.  46,  c.) 
Frequently  only,  a  very  small  proportion  of  the  cells  are  pigmented, 
whilst  in  other  tumors  the  pigmentation  is  much  more  universal;  in 
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all  cases,  however,  a  large  number  of  the  elements  will  be  found  to 
be  quite  free  from  pigment. 


A  Melanotic  Sarcoma  of  the  Penis. — A.  A  thin  section,  showing  the  general  arrangement  of 
the  elements.  X  200.  B.  A  section  from  the  peripheral  part  of  the  growth,  showing  the  '-indif- 
ferent cells,"  amongst  which  are  small  isolated  pigmented  elements.  At  a,  a  bloodvessel  is 
seen.  X  200.  C.  Some  of  the  elements  separated  by  teasing.  In  these  the  pigment  granules 
are  well  seen.     X  400. 

These  melanotic  tumors  are  amongst  the  most  malignant  of  the 
sarcomatous  growths.  Although  they  have  comparatively  but  little 
tendency  to  extend  locally,  they  are  disseminated  by  means  of  the 
bloodvessels,  and  occasionally  also  by  the  lymphatics,  and  thus  repro- 
duce themselves  often  very  rapidly  in  distant  tissues.  In  doing  so, 
although  they  almost  invariably  maintain  their  melanotic  characters, 
the  degree  of  the  pigmentation  of  the  secondary  tumors  varies  con- 
siderably. Whilst  many  of  them  may  be  perfectly  black  in  color, 
others  may  be  much  paler,  and  perhaps  only  partially  streaked  with 
pigment.  The  secondary  growths  are  soft,  usually  distinctly  circum- 
scribed, and  often  encapsuled.  They  may  occur  in  almost  every 
organ  of  the  body — the  liver,  the  spleen,  the  kidneys,  the  lungs,  the 
heart,  the  brain,  and  spinal  cord,  and  also  the  lymphatic  glands  and 
subcutaneous  tissue,  may  all  be  simultaneously  involved.  I  have 
observed,  that  when  occurring  in  internal  organs,  the  pigmentation  is 
not  always  limited  to  the  secondary  nodules,  but  that  many  of  the 
cells  proper  to  the  organ  itself  are  filled  with  granules  of  similar  pig- 
ment, which  is  most  abundant  in  those  cells  which  are  immediately 
adjacent  to  the  new  growth.     This  pigmentation  of  the  cells  of  the 
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organ  often  extends  for  some  distance  beyond  the  confines  of  the 
tumor. 

Osteoid  Sarcoma. — This,  which  is  often  known  as  ^'osteoid  can- 
cer," is  a  variety  of  sarcoma  (usually  of  spindle-celled  sarcoma)  in 
Avhich  the  growth  is  either  more  or  less  calcified,  or  has  partially 
become  converted  into  true  bone.  As  a  primary  growth  it  is  met 
with  almost  exclusively  in  connection  with  bone,  growing  either  from 
the  periosteum  or  the  medulla.  The  osteoid  characters  are  usually 
reproduced  in  the  secondary  tumors  occurring  in  the  lungs  and  in 
other  parts. 

Simple  calcification  is  much  more  common  than  true  ossification. 
Here  the  growth  merely  becomes  infiltrated  with  calcareous  salts,, 
which  may  be  dissolved  out  with  a  little  dilute  hydrochloric  acid, 
when  the  characteristic  sarcomatous  structure  becomes  revealed.     In 

Fig.  47. 
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Osteoid  Sarcoma. — From  a  secondary  tumor  of  the  lung.  Showing  the  calcification  of  a  spindle- 
celled  growth,  and  the  formation  of  broad  hands  of  calcified  intercellular  material  inclosing 
spaces  which  contain  round  and  oval  cells.     X  200. 

other  cases  this  calcification  is  associated  with  the  conversion  of  por- 
tions of  the  tumor  into  true,  although  usually  imperfect,  bone.  When 
this  has  occurred,  there  will  be  seen  amongst  the  spindle-shaped, 
round,  or  myeloid  elements,  tracts  of  tissue  consisting  of  broad  bands 
of  granular  intercellular  material,  infiltrated  with  calcareous  salts, 
inclosing  spaces  which  contain  spindle,  oval,  or  round  cells.  (Fig.  47.) 
This  structure  often  much  resembles  cartilage.  In  other  parts  of  the 
growth,  where  the  change  is  more  advanced,  may  be  seen  lacunae  and 
even  canaliculi  such  as  are  found -in  true  bone. 

In  these  osteoid  growths  it  is  most  important  to  recognize  the  ex- 
istence of  the  sarcomatous  element,  inasmuch  as  it  is  the  presence  or 
absence  of  this  which  determines  the  innocent  or  malignant  nature  of 
the  growth.  Osteoid  sarcoma  must  be  carefully  distinguished  from 
the  simple  osseous  tumor. 
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Round-celled  Sarcoma. 

This  is  of  softer  consistence  than  the  spindle-celled  growths,  and 
from  its  frequent  resemblance  in  physical  characters  to   encephaloid, 
it  is  sometimes  known  as  "  medullary,"  "  ence- 
FiG.  48.  phaloid,"  or  "  soft"  sarcoma.    Histologically, 

it  is  elementary  embryonic   tissue,  consisting 
i^k     mainly  of  the  round  cells  already  described,. 
i^f      embedded  in  a  scanty  and  usually  soft,  horao- 
^        geneous,  or  finely  granular  intercellular  sub- 
stance.   (Fig.  48.)    The  cells  usually  resemble 
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Round^ceiied  Sarcoma.-    t^osc  met  with  in  the  most  elementary  embry- 
A  thin  section  of  a  small     q^Ic  tissuc  ;  Icss  frequently,  they  are  larger, 

round-celled    sarcoma  of   the  .  ,  ,    .         .   , 

liver.   X200.  and  contaiu  large  round  or  oval  nuclei,  with 

bright  nucleoli.  There  is  an  almost  complete 
absence  of  fusiform  cells,  and  of  the  partial  fibrillation  which  is  so 
frequent  in  the  more  highly  developed  spindle-celled  variety. 

The  round-celled  sarcomata  are  of  a  uniform,  soft,  brain-like  con- 
sistence, somewhat  translucent  or  opaque,  and  of  a  grayish  or  reddish- 
white  color.  On  scraping  the  cut  surface,  they  yield  a  juice  which  is 
rich  in  cells.  They  are  exceedingly  vascular,  the  vessels  often  being 
dilated  and  varicose,  and  from  their  liability  to  rupture,  they  frequently 
give  rise  to  ecchymoses  and  to  the  formation  of  sanguineous  cysts. 
(See  "  Blood  Cysts.")  They  grow  from  the  cutis,  the  subcutaneous 
cellular  tissue,  the  periosteum,  the  fascise,  and  from  the  connective 
tissue  of  organs.  They  extend  rapidly  by  peripheral  growth,  infil- 
trate the  surrounding  structures,  reproduce  themselves  in  internal 
organs,  and  often  involve  the  lymphatic  glands.  From  their  clinical 
and  physical  characters,  these  tumors  are  very  liable  to  be  con- 
founded with  encephaloid  cancer: — they  are  distinguished  by  the 
absence  of  an  alveolar  stroma,  and  by  the  uniformity  in  the  character 
of  their  cells. 

Glioma. — This  is  a  variety  of  round-celled  sarcoma  growing  from 
the  neuroglia  or  connective  tissue  of  nerve.  It  consists  of  very  small 
round  cells,  embedded  in  an  exceedingly  scanty,  homogeneous,  granu- 
lar, or  slightly  fibrillated  intercellular  substance.  (Fig  49,  a.)  Some 
of  the  cells  may  possess  fine  prolongations  which,  by  communicating 
Avith  one  another,  form  a  somewhat  reticulated  structure.  These 
tumors  occur  in  the  gray  and  white  substance  of  the  brain,  in  the 
cranial  nerves,  and  in  the  retina.     In  the   retina   they  usually  com- 
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mence  as  a  minute  nodule,  which  may  gradually  increase  until  it  pro- 
jects as  a  large  fungating  tumor  from  the  orbit.  They  are  not 
encapsuled,  and  although  they  may  occasionally  infiltrate  the  tissues 
in  which  they  lie  and  cause  secondary  growths  in  their  immediate 
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Sarcomatous  Tumors  from  the  Brain  — a.  A  glioma  of  cerelDellum.  This  represents  the 
appearance  ordinarily  presented  by  these  growths,  h.  A  comparatively  rare  form  of  sarcoma, 
■which  consists  of  large  nucleated  cells  inclosed  within  the  meshes  of  a  vascular  network.  The 
development  of  this  tumor  took  place  in  the  brain  subsequently  to  that  of  spindle-celled 
growths — primarily  in  the  thigh,  and  secondarily  in  the  lung.    X  200. 

vicinity,  they  very  rarely  reproduce  themselves  in  the  lymphatic 
glands  or  in  internal  organs.  They  are  liable  to  small  hemorrhages 
into  their  structure,  and  sometimes  become  more  or  less  caseous. 

Alveolar  Sarcoma. — This  is  a  rare  form  of  round-celled  sarcoma, 
which  was  first  described  by  Billroth.     The  cells,  which  are  large, 
sharply  defined,  round  or  oval  in  shape,  and  , 
inclose  prominent  round  nuclei,  are  sepa-  Fig.  50. 

rated  from  each  other  by  a  more  or  less 
marked  fibrous  stroma.     In  some  parts  this  V\ 

stroma  forms  small  alveoli  within  Avhich  the        :f 
cells  are  grouped  ;  but  careful  examination  -  .  ^ 

will  always  show  that  in  most  parts  of  the         ^ 
section  the  stroma  really  penetrates  between  f* 

each  individual  cell.    It  is  this  last-named  t,     _  y-^f 

character  which  serves  to  distinguish  these 

^         _  _  Alveolar    Sarcoma. — From     a 

tumors  from  the  cancers,  with  which,  in  tumor  of  the  skin.   x2oo. 

many  cases,  they  may  easily  be  confounded. 

The  accompanying  drawing,  made  from  a  preparation  kindly  lent  to 
me  by  Mr.  R.  J.  Godlee,  shows  well  their  microscopical  characters, 
(Fig.  50.) 

Alveolar  sarcomata  are  met  with  principally  in  the  skin,  bones,  and 
muscles.     In  the  skin,  where  they  are  often  multiple,  they  lead  to 
ulceration.     They  tend  to  recur  locally,  and  also  to  reproduce  them- 
selves in  internal  organs. 
10 
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Myeloid    Sarcoma. 

This,  which  is  the  well-known  myeloid  tumor,  is  somewhat  allied 
to  the  spindle-celled  growths.  It  possesses,  however,  certain  histologi- 
cal peculiarities  which  probably  depend  upon  the  characters  of  the 

Fig.  51. 


Myeloid  Sarcoma.     (Virchow.) 


tissue  from  which  it  grows.  Myeloid  tumors  nearly  always  occur  in 
connection  with  bone,  and  most  frequently  originate  in  the  medullary 
cavity.  They  consist  of  the  large,  many  nucleated  cells  already  de- 
scribed as  "myeloid  cells," — which  resemble  the  cells  of  the  medulla 
in  a  state  of  excessive  nutritive  activity — together  Avith  numerous  fusi- 
form cells  like  those  met  with  in  the  spindle-celled  varieties.  There 
are  also  some  smaller  round  and  oval  elements.  The  large  myeloid 
cells  which  give  to  these  tumors  their  distinctive  characters,  are 
usually  much  more  numerous  in  those  growths  which  originate  in  the 
medullary  cavity  than  in  those  which  spring  from  the  periosteum. 
These  various  forms  of  cells  are  nearly  in  close  contact,  there  being 
very  little  intercellular   substance.     (Fig.    51.)     The    growths  are 
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sometimes  very  vascular,  so  much  as  to  give  rise  to  distinct  pulsa- 
tion.    They  often  contain  cysts. 

Myeloid  tumors  almost  always  grow  in  connection  with  bone,  the 
heads  of  the  long  bones  being  their  favorite  seat.  They  are  also  fre- 
quently met  with  springing  from  the  periosteum  of  the  upper  and 
lower  jaws,  where  they  constitute  one  form  of  epulis.  When  origi- 
nating within  the  medullary  cavity,  the  compact  tissue  of  the  bone 
becomes  expanded  over  them,  and  they  thus  often  communicate  on 
palpation  the  peculiar  sensation  known  to  surgeons  as  "  egg-shell 
cracking."  These  tumors  are  for  the  most  part  of  firmer  consistence 
than  the  other  varieties  of  sarcoma ;  many  of  them  are  firm  and  fleshy, 
although  others  are  softer,  more  resembling  size-gelatin.  They  are 
not  pulpy  and  grumous  like  the  soft  sarcomata,  neither  do  they  pre- 
sent the  fasciculated  appearance  of  the  spindle-celled  varieties.  Their 
cut  surface  has  a  uniform  succulent  appearance,  often  mottled  with 
patches  of  red.  They  are  often  encapsuled  by  the  periosteal  covering 
of  the  bone  from  which  they  grow.  They  are  rare  after  middle  life, 
and  are  the  least  malignant  of  all  the  sarcomata. 

Blood-Cysts. 

Tumors  are  occasionally  met  with  into  which  so  much  hemorrhage 
has  taken  place  as  to  mask  their  real  nature,  and  to  give  to  them  the 
appearance  of  blood-cysts.  The  nature  of  these  blood-cysts  has  only 
recently  been  understood.  They  are  now  known  to  be  in  the  majority 
of  cases  soft,  round,  or  spindle-celled  sarcomata.  They  consist  of 
broken  down  blood  coagula,  surrounded  by  an  ill-defined  layer  of  soft 
sarcoma  tissue.  The  microscope  will  also  usually  reveal  sarcomatous 
elements  amongst  the  altered  blood.  These  growths  are  exceedingly 
malignant,  and  hence  the  recognition  of  their  sarcomatous  origin  is  all 
important. 


Clinical  Characters  of   the    Sarcomata. 

The  sarcomata  occur  most  frequently  in  early  and  middle  life,  and, 
next  to  the  carcinomata,  are  the  most  malignant  of  the  new  formations. 
They  are  especially  characterized  by  their  great  tendency  to  extend 
locally  and  to  infiltrate  the  surrounding  structures,  so  that  they  are 
exceedingly  prone  to  recur  in  loco  after  removal.  They  comparatively 
rarely  infect  the  lymphatic  glands,  and  in  this  respect  present  a  marked 
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contrast  to  the  cancers.  Thej  are  also  very  liable  to  become  gener- 
ally disseminated,  although  this  is  not  usual  in  the  earlier  stages  of 
the  disease.  The  secondary  growths  occur  most  frequently  in  the 
lungs.  The  dissemination  is  effected  by  means  of  the  blood,  and  this 
is  owing  to  the  thinness  of  the  walls  of  their  bloodvessels  and  to  the 
immediate  contact  of  these  with  the  cells  of  the  growth — conditions 
most  favorable  to  the  entrance  of  the  cellular  elements  into  the  circu- 
lation. The  dissemination  of  the  sarcomata  is,  on  this  account,  some- 
times more  rapid  than  that  of  the  carcinomata.  In  the  latter,  extension 
in  the  early  stage  takes  place  principally  by  the  lymphatics,  and 
dissemination  by  the  blood  only  occurs  later  in  the  disease.  The 
secondary  sarcomata  usually  resemble  the  primary  one,  but  in  excep- 
tional cases  the  several  varieties  may  replace  one  another. 

These  malignant  properties,  as  has  been  seen,  are  possessed  by 
the  different  varieties  of  sarcoma  in  very  different  degrees.  As  a 
rule,  the  softer  and  more  vascular  the  tumor,  and  the  less  its  tendency 
to  form  a  fully  developed  tissue,  the  greater  is  its  malignancy.  The 
soft,  round  celled,  and  large  spindle-celled  varieties  are  thus  usually 
much  more  malignant  than  the  firmer,  small  spindle-celled  growths. 
Their  infiltrating  powers  are  much  greater,  they  sometimes  infect  the 
lymphatic  glands,  and  tend  to  reproduce  themselves  very  rapidly  in 
internal  organs.  Many  of  the  small  spindle-celled  tumors,  after  re- 
moval, never  recur,  whilst  others  recur  locally  several  times,  and  ulti- 
mately reproduce  themselves  in  distant  parts.  As  a  rule,  largeness 
of  the  spindle  elements  and  the  existence  in  many  of  them  of  more 
than  one  nucleus',  is  an  evidence  of  special  malignancy.  The  presence 
of  a  capsule  limiting  the  growth  must  also  be  taken  into  account  in 
judging  of  the  degree  of  its  malignancy.  It  must,  however,  be  borne 
in  mind  that  in  a  growth  distinctly  encapsuled,  the  sarcomatous  ele- 
ments may  invade  the  adjacent  structures.  The  myeloid  growths  are 
the  least  malignant;  they  may  however  also,  in  exceptional  cases,  give 
rise  to  secondary  growths  in  internal  organs. 
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CHAPTER  XXIII. 


THE  CARCINOMATA. 


The  Carcinomata,  or  Cancers,  are  new  formations  consisting  of 
cells  of  an  epithelial  type,  without  any  intercellular  substance, 
grouped  together  irregularly  within  the  alveoli  of  a  more  or  less  dense 
fibroid  stroma. 

The  term  "  cancer''''  has  been  so  commonly  applied  indefinitely  to 
any  growth  possessing  malignant  properties  that  "  cancer ou%^''  and 
"  malignant!''  have  come  to  be  regarded  by  many  as  synonymous 
terms.  It  is  important  however  clearly  to  distinguish  between  them. 
A  cancer  is  a  growth  possessing  the  above-named  definite  structure  ; 
a  malignant  growth,  on  the  other  hand,  is  one  which,  independently 
of  its  structure,  tends  to  reproduce  itself  in  adjacent  or  distant  tissues. 
(See  "Malignancy.")  "  Cancerous"  is  an  anatomical  term;  "ma- 
lignant" is  a  clinical  one. 

The  Carcinomata  include  the  four  following  varieties :  Scirrhus, 
^ncephaloid,  Colloid,  Epithelioma.  Of  these,  the  first  three  possess 
the  same  general  characters,  although  they  present  certain  structural 
and  clinical  differences  which  serve  to  distinguish  them.  Epithe- 
lioma constitutes  a  more  distinct  variet}^.  It  will  be  well,  in  the  first 
place  to  describe  the  characters  common  to  the  larger  and  more 
important  group,  and  then  those  which  are  peculiar  to  its  individual 
members.     Epithelioma  will  be  considered  subsequently. 

Structure. — In  structure  scirrhus,  encephaloid,  and  colloid  cancer 
so  far  resemble  one  another,  that,  they  all  consist  of  cells  of  an  epi- 
thelial type,  without  any  intercellular  substance,  grouped  together 
irregularly  within  the  alveoli  of  a  fibrous  stroma.  (See  Fig.  55.) 
Although  there  is  no  intercellular  substance,  a  certain  amount  of  liquid 
exists  between  the  cells.  It  is  this  liquid  which  exudes  from  the 
freshly-cut  surface  of  the  cancer,  and  the  number  of  cells  which  it 
contains  give  to  it  a  milky  appearance. 

The  cells  are  characterized  by  their  large  size,  by  the  diversity  of 
their  forms,  and  by  the  magnitude  and  prominence  of  their  nuclei  and 
nucleoli.     (Fig.  52.)     In  size  they  vary  from  g^^  to  jsVo"  of  an  inch 
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Cells  from  a  Scirrhus  of 
the  Mamma.    X  350. 


Fig.  52.  in  diameter ;  the  majority  being  about   five 

times  as  large  as  a  red  blood-corpuscle.  They 
are  round,  oval,  fusiform,  caudate,  polygonal 
— exhibiting,  in  short,  every  diversity  of  out- 
line. These  variations  in  form  are  principally 
owing  to  the  mutual  pressure  to  which  in  their 
growth  they  are  subjected.  The  nuclei,  which 
are  large  and  prominent,  are  round  or  oval  in 
shape,  and  contain  one  or  more  bright  nucleoli. 
The  nuclei  are,  perhaps,  most  frequently  single ; 
two,  however,  are  frequently  met  with,  and  in  the  softer  and  more 
rapidly  growing  cancers  they  may  be  more  numerous.  The  cells 
rapidly  undergo  retrogressive  changes,  hence  they  usually  contain 
molecular  fat.  They  are  many  of  them  exceedingly  destructible,  so 
that  sometimes  more  free  nuclei  than  cells  are  visible.  Cells  precisely 
similar  to  these  are  met  with  in  other  morbid  growths,  and  also  in  the 
normal  tissues.  There  is  thus  no  npeeific  "  cancer-cell."  It  is  the 
general  character  of  the  cells,  together  with  their  mode  of  distribution 
in  the  meshes  of  a  fibroid  stroma,  that  determines  the  nature  of  the 
growth  to  which  they  belong.  The  appearance  presented  by  these 
cells  grouped  within  the  alveoli  of  the  cancer  sometimes  closely  simu- 
lates, in  the  earlier  stages  of  growth,  that  of  simple  adenoma.  (See 
Fig.  41.)  In  adenoma,  however,  the  cells  resemble  the  epithelium  of 
the  gland  ;  they  are  smaller,  and  less  irregular  in  size  and  shape, 
and  less  closely  packed  than  those  of  carcinoma.  In  many  cases, 
indeed,  they  form  merely  a  single  layer  lining  the  walls  of  the  acini. 
The  stroma  varies  considerably  in  amount,  being  much  more  abundant 

in  some  varieties  of  cancer  than  in  others. 
It  consists  of  a  more  or  less  distinctly 
fibrillated  tissue  arranged  so  as  to  form 
alveoli  of  various  forms  and  sizes,  within 

4   '  -    - ^^       -         which  the  cells  are  grouped.     (Figs.  53 

'^    "^--— __  ■ — ~i,^       and  55.)    These  alveoli  communicate  with 

^  (       A'     one  another,  so  as  to  form  a  continuous 

^         ~  cavernous  system.    The  characters  of  the 

~^       ^  stroma    vary    with    the    rapidity    of    its 

— -'       ^   J)  '      growth  : — if  this  is  rapid  it  will  contain 

^  ■"'^^*-<^ -^^  some  round  and  spindle-shaped  cells  (see 

The    Alveolar  Stroma    from  a  ^    •,  •       ^ 

Scirrhus  oftheMamma.-The  cells    Fig.  57)  ;  it,  ou  the  Other  hand,  it  IS  slow 

have  been  removed  by  penciUing.      ^j,   ^^^^    altogether    CCaSCd,  the    tisSUC    will 

X  200.  ° 


Fig.  53. 
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contain  but  few  cells  and  will  be  denser  and  more  fibrous  in  character. 
The  latter  is  the  condition  in  which  it  is  most  commonly  met  with. 

Within  the  stroma  are  contained  the  bloodvessels.  These  are  often 
very  numerous,  and  form  a  close  network.  They  are  limited  to  the 
stroma,  and  only  in  very  exceptional  cases  do  they  encroach  upon  the 
alveoli.^  This  distribution  of  the  bloodvessels  is  important,  as  dis- 
tinguishing the  carcinomata  from  the  sarcomata.  In  the  latter,  the 
vessels  are  not  supported  by  a  stroma,  but  ramify  amongst  the  cells 
of  the  growth ;  hence  the  facility  with  which  these  tumors  become 
generally  disseminated. 

In  addition  to  the  bloodvessels,  the  carcinomata  also  possess  li/m- 
phatics.  These  accompany  the  bloodvessels,  and,  as  has  been  shown 
by  MM.  Cornil  and  Ranvier,  communicate  freely  with  the  alveoli. 
This  explains  the  great  tendency  of  cancer  to  infect  the  lymphatic 
glands. 

Development. — The  question  of  the  genesis  of  carcinoma  involves 
that  of  the  genesis  of  epithelium  generally.  It  is  maintained  by  many 
histologists  that  epithelium  can  only  orignate  from  epithelium,  and  that 
the  strata  of  cells  set  aside  in  the  embryo  for  the  production  of  the 
epithelial  tissues  is  the  source  from  which  all  epithelium  is  subse- 
quently derived.  Others  admit  that  epithelium  may  also  originate 
from  connective  tissue.  (See  "Development  of  Tumors.")  A  like 
difference  of  opinion  exists  as  to  the  source  of  the  epithelioid  cells  of 
cancer.  By  many — as  Waldeyer,  Thiersch,  and  Billroth — they  are 
regarded  as  originating  only  from  pre-existing  epithelium.  Others — 
amongst  whom  are  Virchow,Lucke,Rindfleisch,  and  Klebs — maintain 
that  they  may  also  be  derived  from  cells  belonging  to  the  connective 
tissue.  It  is  also  believed  by  some — as  Koster — that  many  cancers 
originate  from  the  endothelium  of  the  lymphatics. 

The  difficulty  of  determining  the  genesis  of  carcinoma  is  partly 
owing  to  the  fact  that  it  usually  originates  in  structures  where  epi- 
thelium is  normally  abundant,  as  in  the  mamma,  skin,  and  alimentary 
canal;  and  that  this  normal  epithelium  is  always,  from  the  earliest 
stage  of  the  growth,  the  seat  of  active  proliferation.  In  cancer  of 
the  mamma,  for  example,  the  first- change  often  observable  is  an  accu- 
mulation of  epithelium  within  the  ducts  of  the  gland,  a  condition  very 

'  In  soft  rapidly  growing  cancers  the  bloodvessels  liave  occasionally  been  ob- 
served to  project  as  tufts  into  the  alveoli.  See  case  reported  by  Mr.  Marcus  Beck 
and  Mr.  Arnott,  Trans.  Path.  Soc.  Lond.,  1874,  p.  224. 
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similar  to  that  already  described  as  occurring  in  the  development  of 
an  ordinary  glandular  tumor.  (See  "Adenoma.")  Soon,  however, 
the  epithelium  alters  its  characters.  The  cells  become  larger  and 
more  irregular  in  shape,  and  their  nuclei  are  more  prominent.  Tlie 
epithelium  is  then  found  outside  the  ducts,  amongst  the  inter-  and 
peri-glandular  connective  tissue,  which  is  also  in  a  state  of  active  pro- 
liferation, and  is  infiltrated  with  small  round  cells.  The  outline  of 
the  ducts  ultimately  becomes  completely  annihilated,  and  the  epithe- 
lioid ceils  are  seen  in  alveoli  formed  of  a  fibroid  tissue.  The  question 
arises  as  to  whether  the  epithelioid  cells,  which  constitute  the  ulti- 
mate cancerous  growth,  originated  from  the  epithelium  normally  ex- 
isting within  the  ducts  of  the  gland,  which  in  the  process  of  develop- 
ment has  extended  beyond  the  ducts  in  the  surrounding  tissue ;  or, 
whether  they  originated  from  the  proliferating  elements  of  the  con- 
nective tissue.  Although  this  question  cannot  be  regarded  as  finally 
settled,  it  is  tolerably  certain  that  primarily,  at  all  events,  carcinoma 
in  all  cases  originates  from  epithelium ;  and  from  the  investigations 
of  Prof.  Maier  and  Dr.  Creighton,  already  alluded  to,  it  is  probable 
that  the  epithelial  growth  having  attained  a  certain  degree  of  develop- 
ment becomes  infective,  and  exercises  an  influence  upon  the  prolifer- 
ating cells  of  the  connective  tissue  (influence  of  contact),  w^hich  causes 
them  gradually  to  assume  an  epithelial  type.  The  doctrine  of  the 
primary  epithelial  origin  of  the  carcinoma  is  now  steadily  gaining 
ground.  The  tendency  which  is  exhibited  by  the  cells  of  cancerous 
growths  to  maintain  the  type  of  the  epithelial  structures  in  the  vicinity 
of  which  they  grow  is  greatly  in  favor  of  it.  In  cancers  situated  near 
the  cutaneous  surfaces,  for  example,  the  cells  are  usually  of  the  squa- 
mous type,  whereas  in  those  growing  in  connection  with  the  glands  of 
mucous  membranes,  they  more  commonly  resemble  the  epithelium  of 
the  gland.  In  adopting  this  doctrine  of  the  origin  of  carcinoma  it  is 
obviously  impossible  to  admit  the  occurrence  of  primary  growths  in 
situations  Avhere  no  epithelium  normally  exists — as  in  bone  and  muscle  ; 
and  we  now  know  that  tumors  in  these  tissues  which  were  formerly 
described  as  cancers,  are  in  reality  sarcomata. 

The  stroma  of  carcinoma  is  partly  the  pre-existing  connective  tissue 
of  the  part  in  which  the  cancer  originates,  and  partly  a  new  formation. 
The  new  growth  may  probably  be  regarded  as  the  result  of  the  irrita- 
tion of  the  connective  tissue  by  the  infiltrating  epithelial  cells.  The 
alveoli  are  formed  by  the  linear  or  more  globular  grouping  of  the 
epithelium  amongst  the  meshes  of  the  stroma. 
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The  carcinomata  in  their  growth  never  become  encapsuled,  but  grad- 
ually infiltrate  the  surrounding  structures.  This  process  of  infiltra- 
tion is  very  characteristic,  and  is  more  marked  in  cancer  than  in  any 
of  the  malignant  growths.  A  zone  of  small-celled  infiltration  is  seen 
for  some  distance  around  the  confines  of  the  tumor,  so  that  there  is 
no  line  of  demarcation  between  it  and  the  normal  structures.  (See 
Fig.  54.) 

Secondary  Changes. — The  most  important  of  these  is  fatty  degen- 
eration. This  always  occurs  to  a  greater  or  less  extent  in  all  the 
varieties  of  carcinoma.  The  more  rapid  the  groAvth,  the  earlier  does 
this  retrogressive  change  take  place,  and  the  greater  is  its  extent; 
hence  it  is  usually  most  marked  in  encephaloid.  It  produces  soften- 
ing of  the  growth,  which  is  often  reduced  to  a  pulpy  cream-like  con- 
sistence. Pigmentation,  mucoid  and  colloid  degeneration  may  also 
occur.    Calcification  is  very  rarely  met  with. 

Varieties. — The  term  "  cancer"  was  so  vaguely  applied  by  the 
older  pathologists— neai'ly  all  malignant  formations  being  included 
under  this  head — that  considerable  confusion  has  resulted  in  the  clas- 
sification of  cancerous  growths.  Peculiarities  in  situation,  structure, 
and  appearance  have  given  rise  to  special  names,  hence  the  terms— 
'^'- osteoid,'^  '■'^  cTiondroid^^  '■'•  cystic ^^''  ^^ villous,''^  and  "7i£emato2'dl"  can- 
cer. A  cancer  containing  large  quantities  of  pigment  was  described 
as  a  distinct  variety,  under  the  name  of  melanotic  cancer.  Melanotic 
cancer,  however,  is  comparatively  rare.  The  majority  of  tumors 
which  are  thus  designated  are  in  reality  sarcomata.  (See  "Mela- 
notic Sarcoma.") 

The  most  convenient  classification,  and  that  which  is  now  generally 
adopted,  divides  the  carcinomata  into  four  groups  :  scirrhus,  fibrous, 
or  chronic  cancer ;  encephaloid^  medidlary ,  or  acute  caucer ;  colloid 
or  gelatimform  cancer ;  and  epithelial  cancer,  or  epithelioma,  in- 
cluding adenoid  cancer.  This  division  is  based  principally  upon  the 
relative  proportion  of  the  stroma,  and  upon  the  type  of  the  epithelial 
elements. 

Scirrhus  Cancer. 

Scirrhus,  fibrous,  or  chronic  cancer  is  characterized  by  the  large 
amount  of  its  stroma  and  by  the  chronicity  of  its  growth.  The  slow- 
ness in  the  development  of  scirrhus  probably  accounts  in  great  meas- 
ure for  the  peculiarities  in  its  structure  and  physical  characters. 
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Fig.  54. 


The  epithelial  growth,  although  at  first  it  may  be  luxuriant,  quickly 
subsides.      The   elements  soon  atrophy  and   undergo  retrogressive 

changes.  They  are  most  abun- 
dant in  the  external  portions  of 
the  tumor,  Avhere  growth  is  taking 
place  ;  in  the  central  portions 
they  may  be  almost  entirely 
wanting.  The  accompanying  fig- 
ures (Figs.  54  and  55)  shoAv  the 
appearances  presented  by  scir- 
rhus  of  the  mamma  in  the  earlier 
stages  of  its  development. 

The  degeneration  of  the  epi- 
thelial elements  is  probably  owing 
to  the  excessive  growth  of  the 
stroma,  and  to  the  subsequent  induration  and  contraction  which  it 
undergoes.  It  quickly  assumes  the  characters  of  cicatricial  tissue, 
and  becomes  hard  and  indurated.  This  causes  obstruction  and  ob- 
literation of  the  bloodvessels  which  it  contains,  and  it  is  probably  to 
this  interference  with  the  vascular  supply  that  the  arrest  in  the 
development  of  the  cancer  is  owing.     The  whole  of  the  central  por- 

FiG.  55. 


Seirrhus  of  the  Mamma. — A  thin  section  from 
the  most  external  portion  of  tlie  tumor,  showing 
the  small-celled  infiltration  ("indifferent  tis- 
sue") of  the  muscular  fibres  and  adipose  tissue 
in  the  neighborhood  of  the  gland.     X  200. 


Seirrhus  of  the  Mamma. — A  portion  of  the  tumor  somewhat  internal  to  that  represented  in 
Fig.  54,  showing  the  characteristic  alveolor  structure  of  the  cancer.     X  200. 


tions  of  the  growth  may  thus  ultimately  consist  simply  of  dense 
fibroid  tissue,  amongst  which  are  contained  atrophied  epithelial  cells 
and  fatty  debris  (Fig.  56),  the  periphery  being  the  only  part  where 
the  epithelial  structure  is  visible.  The  amount  of  atrophy  and  con- 
traction varies  considerably  in  diiferent  cases. 

The  physical  characters  of  seirrhus  are  in  the  same  way  due  to  the 
abundance  of  its  stroma.  The  growth  is  firm  and  hard,  and  it  is 
usually  depressed  in  the  centre,  OAving  to  the  contraction  of  the 
fibroid  tissue ;  this  is  very  characteristic  of  seirrhus  of  the  breast. 
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where  it  causes  puckering  of  the  superjacent  structures.     On  section, 
the  tumor  presents  a  grayish-white    glistening   surface,  sometimes 

Fig.  56. 


Scirrhus  of  the  Mamma.— A  section  from  the  more  central  portions  of  the  tumor,  showing 
the  atrophy  of  the  epithelial  cells,  the  diminution  in  the  size  of  the  alveoli,  the  fibroid  tissue, 
and  the  fatty  debris,    a,  earlier  stage  ;  h,  more  advanced.     X  200. 

intersected  with  fibrous  bands.  The  more  external  are  less  firm  than 
the  central  portions  of  the  growth,  and  yield,  on  scraping,  a  juice 
which  is  rich  in  nucleated  cells,  free  nuclei,  and  granules. 

Scirrhus  is  most  commonly  met  with  in  the  female  breast,  and  in 
the  alimentary  canal — especially  in  the  oesophagus,  pylorus,  and  rec- 
tum. It  also  occasionally  occurs  in  the  skin.  The  secondary  growths 
to  which  it  gives  rise  are  often  encephaloid. 

Encephaloid  Cancer. 

Encephaloid  J  medullary ,  or  acute  cancer,  is  very  closely  allied  to 
the  preceding,  from  which  it  differs  merely  in  the  greater  rapidity  of 
its  growth,  and  the  consequent  small  amount  of  its  stroma,  and  the  soft- 
ness of  its  consistence.  Encephaloid  and  scirrhus  cannot  be  regarded 
as  in  any  way  constituting  distinct  varieties  of  carcinoma.  There  are 
all  intermediate  stages  between  them,  and  the  differences  in  the 
rapidity  of  their  growth,  and  consequently  in  thier  structure  and  phy- 
sical characters,  constitute  their  only  distinctive  features. 

The  epithelial  growth  in  encephaloid  is  rapid  and  abundant,  and 
the  cells,  for  the  most  part  larger  than  in  scirrhus,  quickly  undergo 
fatty  degeneration,  so  that  often  more  free  nuclei  than  cells  are  visible. 

The  proportion  of  stroma  is  very  small,  and  owing  to  the  rapidity 
of  its  growth,  it  is  much  less  fibrous  than  that  of  scirrhus,  and  does  not 
undergo  a  similar  cicatricial  contraction.  (Fig.  57.)  The  bloodves- 
sels are  often  very  abundant,  and  the  tissue  supporting  them  being 
soft  and  non-resistant,  hemorrhage  occasionally  takes  place. 

Encephaloid  cancer  is  of  a  soft  brain-like  consistence,  the  central 
portions,  where  fatty  degeneration  is  most  advanced,  often  being  com- 
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Fig.  57. 


Encephaloid  Cancer. — From  a  second- 
ary cancer  of  the  liver,  showing  the  large 
size  of  the  alveoli  and  the  thinness  of  their 
walls.  .  In  the  latter,  small  cells  are  visi- 
ble. The  large  epithelial  cells  are  com- 
mencing to  undergo  fatty  metamorphosis. 
X  200. 


pletely  diffluent.  The  tumor  is  some- 
times more  or  less  lobulated.  On 
section,  it  presents  a  white  pulpy 
mass,  much  resembling  brain-sub- 
stance, which  is  often  irregulai'lj 
stained  with  extravasated  blood. 

Encephaloid  is  much  less  common 
than  scirrhus  cancer.  It  is  most 
frequently  met  with  in  internal  or- 
gans as  a  secondary  growth.  It  also 
sometimes  occurs  primarily  in  the 
testis  and  mamma.  Many  growths 
formerly  described  as  encephaloid 
cancer,  are  soft  sarcomata.  (See 
"Round-celled  Sarcoma.'') 


Colloid  Cancer. 

The  growths  described  under  the  name  of  colloid,  alveolar,  or  gelati- 
niform  cancer,  although  sometimes  regarded  as  constituting  a  distinct 
variety  of  cancer,  are  simply  one  of  the  preceding  forms  which  have 
undergone  a  mucoid  or  colloid  change.  The  frequency  with  which 
non-cancerous  growths  which  have  undergone  these  forms  of  degene- 
ration have  been  confounded  with  colloid  cancer,  has  already  been 
alluded  to.     (See  "  Colloid  Degeneration.") 

The  alveolar  structure  in  colloid  cancers  is  very  marked.  The 
alveoli  have  very  thin  walls  ;  they  are  large,  distinct,  and  more  or 
less  spherical  in  shape.  This  large  size  and  distinctness  of  the  alveoli 
is  owing  to  their  distension  with  the  softened  substance.  Within  them 
is  contained  the  gelatinous  colloid  material,  which  is  a  glistening, 
translucent,  colorless,  or  yellowish  substance,  of  the  consistence  of 
thin  mucilage  or  size-gelatin.  In  the  main  it  is  perfectly  structure- 
less ;  within  it,  however,  are  embedded  a  varying  number  of  epithelial 
cells,  which  also  contain  the  same  gelatinous  substance.  (Fig.  58.) 
These  cells  present  a  peculiar  appearance  :  they  are  large  and  spheri- 
cal in  shape,  and  are  distended  with  drops  of  the  same  gelatinous  mate- 
rial as  that  in  which  they  are  embedded.  (See  Fig,  58.)  Many  of 
them  display  a  lamellar  surface,  their  boundary  being  marked  by 
concentric  lines.  It  would  appear  that  the  colloid  change  commences 
in  the  cells,  which  become   gradually  destroyed  in  the  process.     In 
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other  cases  the  cells,  with  the  exception  of  slight  fatty  metamorphosis, 
are  but  little  affected,  and  the  substance  distending  the  alveoli  is  more 


Fig,  58. 


Colloid  Cancer. — Showing  the  large  alveoli,  within  which  is  contained  the  gelatinous 
colloid  material.     X  300. '    (Eindflelsch.) 

viscid  and  mucoid  in  character.  This  is  due  to  a  mucoid  degenera- 
tion of  the  intercellular  substance,  rather  than  to  a  colloid  change 
commencing  in  the  cells.     (See  '-  Mucoid  Degeneration.") 

Colloid  cancer  is  most  frequently  met  with  in  the  stomach,  in  the 
intestine,  in  the  omentum,  and  in  the  peritoneum. 


Epithelioma. 

Epithelioma^  or  epitJielial  cancer,  must  be  regarded  as  constituting 
a  much  more  distinct  variety  of  carcinoma  than  either  of  the  preced- 
ing, although  transitional  forms  between  it  and  scirrhus  are  occasion- 
ally met  with.  It  differs  from  the  other  varieties  of  cancer  in  always 
growing  in  connection  with  a  cutaneous  or  mucous  surface — the  junc- 
tion of  the  two  being  its  usual  seat — and  in  its  epithelial  elements 
closely  resembling  the  squamous  variety  of  epithelium. 

The  cells  of  epithelioma  are  in  the  main  indistinguishable  from  those 
met  with  on  the  cutaneous  surfaces,  and  on  the  mucous  membrane  of 
the  mouth.  They  vary  in  size  from  3--^  to  i-oVo"^^  ^^  ^^  mQh.  in 
diameter,  the  average  being  y^th.  They  contain  usually  a  single 
nucleus;  frequently,  however,  the  nuclei  are  multiple.  (Fig.  59.) 
They  are  often  considerably  flattened  and  distorted  in  shape,  owing 
to  the  pressure  to  which  in  their  growth  they  are  subjected,  but  they 
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never  present  those  numerous  varieties  in  outline  which  are  met  with 
in  the  other  varieties  of  carcinoma,  neither  do  they  exhibit  the  same 
marked  tendency  to  undergo  fatty  degeneration.     The  arrangement 

of  these  cells  is  peculiar :  some  of  them 
are  situated  in  irregular  tubular-shaped 
lobules  which,  communicate  with  each 
other ;  others  are  less  regularly  grouped 
in  masses  of  various  sizes  amongst  the 
meshes  of  a  stroma.  As  the  cells  increase 
in  number  they  tend  to  become  arranged 
concentrically  in  groups  so  as  to  form 
globular  masses.  These  masses  are  the 
'-'■  concentric  globes,^^  or  '■'■epithelial  nests,^^ 
which  are  so  commonly  met  with  wherever 
squamous  epithelium  is  undergoing  rapid 
growth,  and  which,  although  not  distinc- 
tive, are  exceedingly  characteristic  of  epithelioma.  As  the  epithelium 
multiplies,  the  peripheral  layers  of  cells  become  flattened  by  pressure 


Cells  from,  an  Epithelioma  of 
the  Lip.    X  250. 


Fig.    60. 


Epithelioma  of  the  ii^.— Showing  the  concentric  globes  of  epithelial  cells.    X  lO*^- 

against  the  surrounding  structures,  whilst  those  in  the  centre  remain 
more  or  less  spherical  in  shape  like  those  of  the  deeper  layers  of  the 
epidermis.  (Fig.  60.)  The  cells  may  be  so  closely  packed  as  ultimately 
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to  become  hard  and  dry  like  those  of  the  nails  and  hair,  and  the 
globes  are  then  of  a  brownish-yellow  color  and  of  a  firm  consistence. 
The  globes  are  often  large  enough  to  be  readily  visible  to  the  naked 
eye,  and  owing  to  the  arrangement  of  the  epidermic  scales,  they  usu- 
ally present  a  fibrous  appearance. 


Fig.  61. 


i.7f^i-i'^^;:nf^ 


y;pf»|#^.g^pgi;^r^^c^^ 


Epithelioma  of  the  Tongue. — A  thin  vertical  section,  showing  the  excessive  epithelial  growth 
upon  the  surface  of  the  papillaj,  and  the  extension  of  the  epithelial  elements  into  the  subjacent 
connective  tissue.  The  sub-epithelial  tissue  is  infiltrated  v?ith  small  ("  indifferent")  cells, 
amongst  which  are  seen  the  epitliolial  elements  both  single  and  forming  concentric  globes.  X 
100. 

The  stroma  presents  every  variation  between  rapidly  growing  em- 
bryonic, and  an  incompletely  fibrillated  tissue.  It  may  be  tolerably 
abundant,  or  almost  entirely  wanting.  It  rarely  forms  such  a  marked 
alveolar  structure  as  that  which  characterizes  the  other  varieties  of 
carcinoma,  but  usually  consists  simply  of  a  small-celled  infiltration 
surrounding  the  epithelial  elements,  which  may  ultimately  become 
developed  into  a  more  or  less  completely  fibrillated  tissue.    (Fig.  61.) 
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With  regard  to  the  development  of  epithelioma — this  is  much  more 
frequently  determined  by  some  external  source  of  irritation  than  is 
that  of  the  other  varieties  of  carcinoma.  The  epithelial  elements  are 
undoubtedly  derived  from  the  epithelium  of  the  skin  or  mucous  mem- 
branes, or  from  that  of  the  glands  which  are  situated  in  these  tissues. 
The  growth  commences  by  a  proliferation  of  this  epithelium,  which,  as 
it  increases,  becomes  heterologous,  extending  beyond  the  normal  limits 
into  the  subjacent  connective  tissue,  and  even  into  muscle,  bone,  and 
other  structures  (Fig.  61)  ;  and  it  is  this  heterologous  development 
of  epithelium  which  is  the  essential  characteristic  of  epithelioma.  The 
extension  of  the  epithelium  into  the  subjacent  connective  tissue  pro- 
duces in  the  latter  an  irritative  growth,  and  thus  the  groups  of  epithe- 
lial elements  are  always  surrounded  by  a  small-celled  ("  indifferent") 
tissue,  the  small-celled  growth  preceding  the  epithelial  invasion. 
(Fig.  61.) 

Epithelioma  usually  presents  itself  in  the  first  place  either  as  a 
small  foul  ulcer  with  indurated  edges,  or  as  a  subcutaneous  induration 
or  nodule  which  subsequently  ulcerates.  The  surface  of  the  ulcer  is 
frequently  papillated  and  villous,  owing  to  the  irregular  growth  of 
the  corium.  The  tumor  itself  is  firm  in  consistence,  often  more  or 
less  friable,  and  on  section  presents  a  grayish-white  granular  surface, 
sometimes  intersected  with  lines  of  fibrous  tissue.  The  cut-surface 
yields  on  pressure  a  small  quantity  of  turbid  liquid,  and  in  many 
cases  also  a  peculiar,  thick,  crumbling,  curdy  material,  can  be  ex- 
pressed, which  often  comes  out  in  a  worm-like  shape,  like  the  seba- 
ceous matter  from  the  glands  of  the  skin.  This  latter  is  very  charac- 
teristic. It  is  composed  of  epithelial  scales,  and  on  being  mixed  with 
water  it  does  not  diffuse  itself  like  the  juice  of  other  cancers,  but 
separates  into  minute  visible  particles.  If  it  is  very  abundant,  the 
cancer  is  soft  and  friable,  and  the  material  can  be  seen  in  the  cut-sur- 
face as  small  scattered  opaque  dots. 

Epithelioma  has  its  primary  seat  in  the  immediate  vicinity  of  the 
cutaneous  or  mucous  surfaces,  the  point  of  junction  of  the  two  being 
its  favorite  habitat.  It  appears  in  most  cases,  as  already  stated,  to 
owe  its  origin  to  some  external  source  of  irritation.  It  is  rare  in  the 
young,  and  is  most  frequently  met  with  in  the  lower  lip  at  the  junc- 
tion of  the  skin  and  mucous  membrane,  on  the  tongue,  prepuce,  scro- 
tum ("  chimney-sweep's  cancer")  labia,  eyelids,  cheeks,  and  in  the 
uterus  and  bladder.      As  it  extends  it  may  involve  any  tissue — muscle, 
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bone,  and  tendon  may  be   alike  implicated.     It  usually  infects  the 
lymphatic  glands,  but  very  rarely  occurs  in  internal  organs. 

Cylindrical  Epithelioma,  or  Ade^ioid  Oancer. — These  terms  are 
applied  to  those  forms  of  epithelial  cancer  which  grow  from  mucous 
membranes  with  columnar  (cylindrical)  epithelium,  as  from  those  of 
the  stomach  and  intestines.  In  these  tumors  the  epithelial  elements 
are  similar  to  those  of  the  mucous  membrane  from  which  they  grow. 
They  are  cylindrical  in  shape,  and  are  arranged  perpendicularly  to 
the  Avails  of  the  alveoli  in  a  manner  precisely  analogous  to  that  of  the 
columnar  epithelium  on  the  mucous  surface.     (Fig.  62.)     There  is 


Fig.  62. 
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Cylindrical  Epithelioma^. — From  the  colon.     X  200  reduced  J^. 

rarely  a  formation  of  concentric  globes,  and  the  growths  are  of  a  soft, 
and  often  gelatinous  consistence.  These  tumors  cause  secondary 
growths  in  the  lymphatic  glands,  and  sometimes  in  the  liver,  lungs, 
and  bones,  which  possess  the  same  characters  as  the  primary  cancer. 
The  distinction  between  them  and  simple  adenomata  is  often  exceed- 
ingly difficult.     (See  "Adenoma  of  Mucous  Membranes.") 


Clinical  Chakacters  of  the  Carcinomata. — In  speaking  of  the 
clinical  characters  of  the  cancers,'  it  is  important  in  the  first  place  to 
make  a  distinction  between  epithelioma  and  the  other  varieties.  Epi- 
thelioma, as  far  as  its  malignancy  is  concerned,  occui^ies  a  very 
inferior  position  to  scirrhus,  encephaloid,  and  colloid.  These  latter 
varieties  of  carcinoma  possess  in  the  highest  degree  malignant  prop- 
erties. They  extend  locally,  invading  indiscriminately  the  tissues 
11 
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amongst  which  they  grow,  and  reproduce  themselves  in  the  lymphatic 
glands  and  in  internal  organs.  In  the  process  of  dissemination,  how- 
ever, they  present  some  peculiarities  which  distinguish  them  from 
growths  which  are  sometimes  equally  malignant — viz.,  the  sarcomata. 
The  carcinomata  are  characterized  by  their  great  tendency  to  repro- 
duce themselves  in  the  neighboring  lymphatic  glands.  This  implica- 
tion of  the  lymphatics  is  usually  much  more  marked  than  in  the 
sarcomata,  in  which  it  but  comparatively  rarely  occurs,  and  this  is 
probably  owing  to  the  communication  of  the  lymphatic  vessels  with 
the  alveolar  spaces  of  the  cancerous  growth.  The  general  dissemina- 
tion in  internal  organs,  on  the  other  hand,  is  often  effected  much  less 
readily  in  carcinoma  than  in  sarcoma,  and  the  course  of  the  former 
is  therefore  sometimes  more  protracted  than  that  of  the  latter.  This 
difference  is  explained  by  the  difference  in  the  distribution  of  the 
bloodvessels : — in  carcinoma,  these  are  contained  in  the  stroma,  and 
very  rarely  come  into  contact  with  the  cells  of  the  growth ;  whereas 
in  the  sarcomata,  they  ramify  amongst  the  cells,  and  their  walls  being 
composed  of  thin  embryonic  tissue  like  that  of  the  growth  which  they 
supply,  dissemination  through  the  medium  of  the  blood  is  rapidly  and 
readily  effected.  In  carcinoma,  the  lymph  being  so  important  a  me- 
dium of  infection,  the  reproduction  of  the  growths  in  internal  organs 
may  be  considerably  delayed :  the  progress  of  the  disease  becomes 
arrested  by  the  lymphatic  glands,  and  its  further  dissemination  is 
often  only  effected  after  these  have  become  very  generally  and  exten- 
sively involved. 

With  regard  to  the  difference  in  the  clinical  characters  of  these 
three  varieties  of  carcinoma — the  dissemination  of  encephaloid  takes 
place  much  more  rapidly  than  that  of  scirrhus,  owing  to  the  greater 
rapidity  of  its  growth,  its  greater  vascularity,  and  the  greater  activity 
of  its  epithelial  elements.  Colloid  is  somewhat  inferior  in  the  degree 
of  its  malignancy  to  both  scirrhus  and  encephaloid. 

Epithelioma  is  of  all  the  cancers  much  the  least  malignant.  It 
extends  locally,  and  may  infect  the  neighboring  lymphatics,  but  it 
comparatively  rarely  reproduces  itself  in  internal  organs.  This  is 
probably  owing  to  the  size  and  character  of  its  epithelial  elements, 
which  render  them  much  less  liable  to  be  transmitted  by  the  blood 
and  lymph-streams  than  are  the  cells  of  the  other  varieties  of  cancer. 

In  all  the  varieties  of  carcinoma  there  is  a  tendency  for  the  secondary 
growths  to  repeat  the  characters  of  the  primary  one.  This  is  most 
marked  in  epithelioma.    In  scirrhus,  the  secondary  growths  in  internal 
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organs,  although  sometimes  resembling  the  primary  tumor,  are  often 
more  rapidly  developed,  are  softer  and  more  vascular,  and  in  accord- 
ance with  the  distinction  which  has  been  made  between  scirrhus  and 
encephaloid,  they  must  be  regarded  as  belonging  to  the  latter  variety 
of  cancer. 


CHAPTER   XXIV. 

CYSTS. 


In  addition  to  the  new  growths  already  described,  there  is  a  large 
class  of  formations,  many  of  which  cannot  be  regarded  as  "  tumors" 
in  the  strict  application  of  this  term.  These  are  the  cysts  or  cystie 
tumors. 

A  cyst  is  a  cavity  containing  liquid  or  pultaceous  material,  which 
is  separated  from  the  surrounding  structures  by  a  more  or  less  distinct 
capsule.  It  may  be  a  new  formation,  or  a  pre-existing  structure 
which  has  become  distended  by  its  own  secretion,  or  by  extravasation 
into  it.  The  former,  only,  comes  within  the  category  of  new  growths, 
although,  for  the  sake  of  convenience,  it  will  be  advisable  to  consider 
them  both  under  one  head. 

There  are  thus  two  principal  modes  by  which  cysts  originate — one, 
the  most  frequent,  by  the  gradual  accumulation  of  substances  within 
the  cavities  of  pre-existing  structures,  which  are,  for  the  most  part, 
products  of  their  own  formation,  being  in  some  cases  a  secretion,  and 
in  others  a  cell-growth  ;  the  other,  by  the  independent  formation  of  a 
cyst  in  the  tissues. 

The  accumulation  of  secretions  and  of  other  products  ivitliin  pre- 
existing cavities,  may  be  effected  in  the  three  following  ways  : — 

1st.  By  the  retention  of  the  normal  secretion  owing  to  the  closure 
of  the  excretory  ducts — as  so  often  occurs  in  sebaceous  glands. 

2d.  By  excessive  secretion,  the  cavity  being  unprovided  with  an 
excretory  duct — as  in  the  formation  of  bursas, 

3d.  By  the  extravasation  of  blood  into  the  cavity — as  in  hsemato- 
cele. 

The  independent  formation  of  a  cyst  may  take  place — 

1st.  By  the  softening  and  liquefaction  of  the  tissues  in  some  par- 
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ticular  part,  owing  to  mucoid  or  fatty  changes.  The  tissues  around 
the  softened  matters  become  condensed,  and  ultimately  form  a  kind 
of  cyst-wall. 

2d.  By  the  enlargement  and  fusion  of  the  spaces  in  connective 
tissue,  and  the  accumulation  of  fluids  within  them.  The  surrounding, 
tissue  becomes  condensed,  and  forms  a  cyst  wall ;  and  this  may,  in 
some  cases,  become  lined  with  secreting  cells. 

3d.  By  the  formation  of  a  cyst-wall  around  foreign  bodies,  para- 
sites, or  extravasated  blood. 

Structure. — The  wall  of  the  cyst  will  vary  in  its  nature  according 
as  it  is  a  pre-existing  or  a  newly-formed  tissue.  In  the  former  case, 
it  will  possess  an  epithelial  lining  which  will  present  the  same  charac- 
ters as  that  of  the  gland,  serous  membrane,  or  other  structure,  from 
which  the  cyst  originated.  If  the  cyst  is  a  new  growth,  it  rarely 
possesses  an  epithelial  lining,  but  consists  simply  of  a  fibrous  cap- 
sule. The  cyst-wall  is  sometimes  firmly  connected  with  the  adjacent 
parts,  so  that  it  can  only  with  difficulty  be  separated  ;  in  other  cases, 
the  union  is  much  less  intimate.  Instead  of  being  a  distinct  struc- 
ture, it  may  be  simply  the  surrounding  tissue  which  has  become  dense 
and  fibrous  in  character. 

The  contents  of  cysts  are  very  various,  and  may  serve  as  a  basis 
for  their  classification.  In  the  retention-cysts,  they  will  vary  with 
the  nature  of  the  normal  secretion — serum,  sebaceous  matter,  saliva, 
milk,  seminal  fluid,  and  other  substances  are  thus  found  in  these  cysts, 
more  or  less  altered  in  character  from  being  retained  in  a  closed  cavity. 
In  the  exudation-cysts,  serum  is  the  most  frequent  constituent ;  and 
in  extravasation-cysts,  blood.  In  those  cysts  which  originate  from 
the  softening  and  breaking  down  of  tissue,  the  contents  are  the  pro- 
ducts of  retrogressive  tissue-metamorphosis,  and  usually  consist  largely 
of  mucin,  fatty  matters,  and  serum. 

Secondary  Changes. — These  may  take  place  in  the  wall  of  the 
cyst  or  in  its  contents.  The  cyst-wall  itself  may  become  the  seat  of  new 
growths,  and  produce  secondary  cysts,  villous,  glandular,  and  other 
structures  : — this  occurs  in  many  compound  ovarian  cysts.  It  may 
also  be  the  seat  of  an  inflammatory  process.,  which  terminates  in  sup- 
puration and  granulation,  and  by  this  means  the  cyst  frequently  be- 
comes obliterated,  its  contents  being  either  absorbed  or  discharged 
externally,  and  the  cavity  closing  by  granulation.  Calcification  and 
ossification  of  the  wall  may  also  occur.  The  contents  of  cysts  undergo 
various  changes,  owing  to  their  retention  in  a  closed  cavity.     The 
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secretions  become  altered  in  character,  thickened,  and  viscid.  Epi- 
thelial elements  undergo  fatty  changes,  and  so  give  rise  to  cholesterin 
crystals.     Calcification  of  the  contents  is  also  common. 

Cysts  may  be  simple  or  compound.  A.  simple  cyst  consists  of  a 
single  loculus.  A  compound  or  multilocular  cyst  is  one  consisting  of 
numerous  loculi,  which  either  communicate  with  one  another  or  remain 
isolated.  Another  variety  of  compound  cyst  consists  of  a  cyst  with 
endogenous  growths,  the  larger  cyst  having  others  growing  from  its 
walls.  A  compound  cyst  may  become  a  simple  one  by  the  destruc- 
tion of  its  walls. 

Cysts  are  frequently  associated  with  other  growths,  hence  the  terms 
— "  cystic-sarcoma,"  "  cystic-cancer,"  etc.  It  is  especially  in  those 
growths  which  originate  in  glandular  structures,  as  in  the  mamma, 
testicle,  and  ovary,  that  this  combination  is  met  with.  The  cystic 
development  may  almost  entirely  obliterate  the  structure  of  the  tumor 
in  which  it  takes  place,  so  that  ultimately  the  latter  becomes  con- 
verted into  a  combination  of  cysts.  In  other  cases  large  portions  of 
the  tumor  grow  into  the  cystic  cavities.  Considerable  difficulty  is 
thus  not  unfrequently  caused  in  determining  the  nature  of  the  original 
growth. 

Classification. — Cysts  may  be  most  conveniently  classified  ac- 
cording to  their  mode  of  origin,  thus  :  — 

CLASSIFICATION  OF  CYSTS. 

I.    Ci/sts  formed  hy  the  aceumulation  of   substances  within  the 
cavities  of  p)7'e-exi8ting  structures. 
A.     Eetention  Cysts. — Cysts  resulting  from  the  retention  of 
normal  secretions.     These  include — 
o.     Sebaceous   Cysts. — These  are  formed  by  the  retention  of 
secretions  in  the  sebaceous  glands.     Such  are  come- 
dones and  atheromatous  tumors. 
/3.     Mucous   Cysts. — These  are  formed  by  the  retention  of 

secretions  in  the  glands  of  mucous  membranes, 
y.  Cysts  from  the  retentioyi  of  secretions  in  other  parts,  in- 
cluding— Ranula,  from  occlusion  of  the  salivary  ducts  ; 
Encysted  Hydrocele,  from  occlusion  of  the  tubuli  testis ; 
cysts  in  the  mammary  gland,  from  obstruction  of  the 
lacteal  ducts ;  simple  and  some  compound  cysts  of  the 
ovary,  from  dilatation  of  the  Graafian  follicles  ;  and 
simple  cysts  of  the  liver  and  kidneys. 
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B.  Exudation  Cysts. — Cysts  resulting  from  excessive  secre- 

tion in  cavities  unprovided  with  an  excretory  duct. 
Tiiese  include  Bursas,  Ganglia,  Hydrocele,  and  many 
cysts  in  the  broad  ligament. 

C.  Extravasation  Cysts. — Cysts  resulting  from  extravasation 

into   closed   cavities.     These   include  Haematocele,  and 
some  other  forms  of  sanguineous  cysts. 
II.     Cysts  of  independent  origin. 

A.  Cysts  from  Softening  of  Tissues. — These  are  especially 

common  in  new  formations,  as  in  enchondroma,  lipoma, 
sarcoma,  etc. 

B.  Cysts  from  Expansion  and  Fusion  of  Spaces  in  Connec- 

tive Tissue. — These  include — 
a.  JBursoe,  originating  from  irritation  and  exudation  into  the 

tissues. 
p.  Serous  cysts  in  the  neeh  (often  congenital). 
y.  Many  compound  ovarian  cysts} 

C.  Cysts  formed  around  Foreign  Bodies,  Extravasated 

Blood,  and  Parasites. 

D.  Congenital  Cysts. — These  include  many  Dermoid  cysts. 

These  appear  often  to  be  the  remains  of  blighted  ova. 
They  contain  fatty  matters,  hair,  teeth,  bones,  etc. 


CHAPTER  XXV. 

changes  in  the  blood  and  circulation. 

Local  Anaemia. 

Local  anaemia,  or  ischgemia,  is  diminution  of  blood  in  a  part  owing 
to  diminished  arterial  supply. 

Causes. — The  most  frequent  causes  of  diminished  arterial  supply 
are  all  those  conditions  which  either  narrow  or  completely  close  the 

'  See  Dr.  Wilson  Fox,  on  Cystic  Tumors  of  tlie  Ovary:  Mtd.  Chir.  Soc.  Trans., 
vol.  xlvii. 
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lumen  of  the  artery.  The  lumen  of  an  artery  may  be  diminished  by 
disease  of  its  walls — atheroma,  calcification,  and  syphilis ;  or  by 
pressure  exercised  upon  it  from  without,  as  by  new  growths,  inflam- 
matory exudations,  and  mechanical  or  inflammatory  efiusions.  The 
complete  closure  of  the  vessel  may  result  from  some  of  the  foregoing 
conditions,  or  more  commonly  from  thrombosis,  embolism,  or  ligature. 
In  some  cases  the  supply  of  blood  is  diminished  by  an  increase  in  the 
natural  resistance  of  the  artery  from  irritation  of  the  vaso-motor 
nerve.  This  occurs  as  the  result  of  a  low  temperature,  in  some 
neuralgic  and  other  nervous  affections,  and  from  the  action  of  certain 
substances,  such  as  ergot  of  rye,  opium,  etc. 

Results. — A  part  with  diminished  arterial  supply  is  usually  paler, 
less  tense,  and  of  a  lower  temperature  than  natural.  Its  nutrition 
and  function  are  also  impaired,  so  that  it  may  atrophy,  undergo  fatty 
degeneration,  or  die.  These  results  were  exemplified  in  the  chapters 
on  atrophy,  fatty  degeneration,  and  necrosis. 

The  results  of  diminished  arterial  supply,  however,  will  obviously 
depend  upon  the  extent  of  the  diminution.  Where  there  is  any 
obstruction  of  the  main  artery  or  arteries  leading  to  a  part,  there 
is  increased  pressure  in  the  vessels  behind  the  obstruction,  and  in 
many  cases  the  anatomical  distribution  of  these  is  such  that  they 
gradually  restore  the  circulation  in  the  anaemic  area.  This  resti- 
tution may  be  effected  before  the  nutrition  of  the  part  has  time  to 
suffer.  In  certain  tissues,  however,  the  bloodvessels  are  so  arranged 
that  when  an  artery  is  obstructed  the  circulation  cannot  thus  be 
restored  by  collateral  branches.  The  obstruction  of  the  artery  is 
then  followed  in  the  first  place  by  complete  anaemia  of  a  certain  area, 
but  the  blood-pressure  from  behind  being  annihilated,  there  is  a  back- 
ward pressure  from  the  veins,  and  if  these  contain  no  valves,  the 
venous  blood  regurgitates,  and  so  again  fills  the  capillaries.  (Cohn- 
heim.)  Such  arteries,  with  which  anastomoses  do  not  exist,  are 
termed  by  Cohnheim  "  terminal"  arteries.  They  occur  in  the  spleen, 
kidneys,  lungs,  brain,  and  retina ;  and  obstructions  in  these  tissues 
are  necessarily  followed  by  much  greater  nutritive  disturbance  than 
in  those  in  which  there  is  a  free  arterial  anastomosis. 

Important  changes  also  take  place  in  the  walls  of  the  bloodvessels 
as  the  result  of  deprivation  of  arterial  blood.  These  changes  have 
been  studied  experimentally  by  Cohnheim,  and  may  be  thus  briefly 
summarized :  If  the  ear  of  a  rabbit  be  ligatured  at  its  root,  and  the 
ligature,  after  remaining  on  for  from  eight  to  ten  hours,  be  removed 
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and  the  blood  again  allowed  to  circulate,  the  organ  becomes  exceed- 
ingly vascular,  red,  swollen,  and  oedematous  ;  and  when  examined 
microscopically  the  vessels  are  found  to  be  dilated,  and  numerous . 
white  blood-corpuscles  to  have  escaped  from  them  into  the  surround- 
insr  tissue.  The  lonsier  the  circulation  has  been  obstructed  the  more 
abundant  is  the  infiltration  with  leucocytes,  and  when  the  obstruction 
has  lasted  for  twenty-four  hours  small  extravasations  of  blood  also 
occur.  If  the  ligature  be  allowed  to  remain  on  for  forty-eight  hours 
the  ear  dies.  From  these  observations  Cohnheim  concludes — that 
when  bloodvessels  AA-ith  their  vasa  vasorum  are  deprived  of  their 
circulating  blood  for  a  sufficient  length  of  time  they  lose  their  poAver 
of  retaining  the  blood,  and  so  allow  the  liquor  sanguinis  and  white 
blood-corpuscles  to  escape  from  them,  the  escape  taking  place  princi- 
pally through  the  capillaries  and  veins.  In  order,  however,  for  the 
•Avails  of  the  bloodvessels  to  be  thus  altered,  the  interference  Avith  the 
circulation  must  be  very  complete — a  very  little  vascular  supply  serves 
to  maintain  their  nutrition.  These  changes,  as  Avill  be  seen  subse- 
quently, explain  that  hemorrhagic  infarction  Avhich  results  from  the 
blocking  of  a  terminal  artery.     (See  "  Embolism.") 


Hyper  89  mi  a. 

Tlypersemia,  or  congestion,  is  excess  of  blood  in  the  more  or  less 
dilated  vessels  of  a  part.  Whatever  increases  the  pressure  of  the 
blood,  or  diminishes  the  resistance  of  the  vessels,  may  be  a  cause  of 
hypersemia.  Hypergemia  is  active  or  arterial,  and  mechanical  or 
venous.     These  two  varieties  must  be  considered  separately. 

Active   Hyperaemia. 

Active  hypersemia  is  an  excess  of  blood  in  the  arteries  of  a  part, 
with,  in  most  cases,  an  acceleration  of  the  flow. 

Causes. — The  causes  of  active  hypertemia  may  be  divided  into 
those  which  increase  blood-pressure,  and  those  Avhich  diminish  arterial 
resistance. 

1.  Increased  Blood-pressure. — This  occurs  most  commonly  from 
interruption  of  the  main  current  of  blood  in  any  particular  part, 
owing  to  which  increased  pressure  is  throAvn  upon  the  collateral  ves- 
sels.   These  vessels  thus  become  dilated,  the  amount  of  blood  in  them 
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is  increased,  and  the  flow  is  accelerated.  This,  which  is  known  as 
collateral  hyjjercemia^  is  seen  after  the  obstruction  of  the  main  current 
from  any  cause,  as  from  the  ligature  of  the  vessel,  or  from  its  occlu- 
sion by  a  thrombus  or  embolus.     (See  "  Embolism.") 

General  obstruction  in  the  capillaries  of  a  part  will  in  the  same 
way  cause  a  compensatory  hypersemia.  This  is  exemplified  by  the 
application  of  external  cold,  causing  contraction  of  the  superficial 
capillaries  and  congestion  of  internal  organs ;  and  by  obstruction  of 
the  capillaries  in  one  part  of  an  organ  causing  hypersemia  of  the 
parts  adjacent. 

2.  Diminished  Arterial  Resistance. — This  is  much  the  most  fre- 
quent cause  of  active  hypersemia.     It  may  arise  from — 

a.  Relaxation  or  p^^ralysis  of  the  wall  of  the  vessel. — The  relaxa- 
tion of  the  muscular  coat  of  the  vessels  and  their  consequent  dilata- 
tion, may  be  owing  to — 1st,  external  warmth  ;  2d,  direct  paralysis  of 
the  vaso-motor  nerve  ;  3d,  indirect  pai'alysis  of  the  vaso-motor  nerve  ; 
and  4th,  changes  in  the  walls  of  the  vessel  resulting  from  injury 
independently  of  the  nervous  centres.  External  warmth  is  a  common 
cause  of  hypersemia.  This  is  seen  in  the  effect  of  warm  baths,  fomen- 
tations, etc. 

The  effects  of  direct  paralysis  of  the  vaso-motor  nerves  are  seen 
in  the  active  congestion  of  the  head  and  neck  which  follows  pressure 
upon  the  sympathetic  in  the  neck,  as  by.  an  aneurism;  and  in  the 
unilateral  congestion  which  results  from  experimental  sections  or  dis- 
ease of  one-half  of  the  spinal  cord.  Some  emotional  conditions  also 
are  attended  by  paralysis  of  the  vascular  nerves  and  consequently  by 
active  hypersemia ;  this  is  seen  in  blushing.  Certain  substances, 
again,  taken  internally,  produce  vaso-motor  paralysis,  as  the  nitrite  of 
amyl,  alcohol,  tobacco,  etc. 

Indirect  or  reflex  paralysis  of  the  vaso-motor  nerves  is  most  fre- 
quently due  to  irritation  of  sensory  nerves.  The  dilating  action  of 
the  irritated  sensory  nerve  is  usually  confined  to  the  region  supplied 
by  it.  Of  the  numerous  examples  of  hypersemia  from  this  cause, 
may  be  mentioned  that  which  follows  injury  of  the  conjunctiva,  the 
hypergemias  associated  with  facial  neuralgias,  and  the  priapism  that 
often  results  from  irritation  of  the  urethra.  The  hyperaemia  of  the 
skin,  caused  by  friction  and  irritating  substances,  is  also  due  to  the 
same  cause. 

Hyperemia  from  the  direct  injury  of  the  walls  of  the  vessel  inde- 
pendently of  the  nervous  system  occurs  as  the  earliest  change  in  the 
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process  of  inflammation.  In  inflammation,  the  irritation  is  so  severe 
as  to  cause  not  only  dilatation  of  the  vessel  and  accelerated  blood-flow, 
but  also  a  subsequent  retardation  of  the  circulation  and  exudation  of 
liquor  sanguinis  and  blood-corpuscles.  (See  "  Inflammation.")  If  the 
injury  be  less  intense  or  less  prolonged  in  its  action,  it  produces 
simply  dilatation  of  the  vessels  and  increased  rapidity  of  flow — i.  e. 
active  hyperemia. 

j5.  Sudden  removal  of  external  pressure. — The  sudden  removal  of 
external  pressure  from  vessels  is  followed  by  their  dilatation,  and  con- 
sequently by  hyperasmia.  As  examples  of  hyperemia  from  this  cause, 
may  be  mentioned  that  which  results  from  the  sudden  removal  of  ascitic 
fluid,  and  the  fluid  from  a  hydrocele. 

The  removal  of  atmospheric  pressure  from  a  part  such  as  is  done 
by  dry  cupping,  although  often  included  under  this  head,  really  pro- 
duces quite  a  diflerent  result.  Here  not  only  the  arteries  are  involved, 
but  also  the  veins  and  capillaries,  so  that  the  part  fills  with  blood  both 
from  the  arterial  and  venous  sides  of  the  circulation.  The  blood-flow 
also  instead  of  being  accelerated  is  retarded,  and  there  is  often  com- 
plete stasis. 

y.  Atony  of  the  walls  of  the  vessels  from  mal-nutrition. — This  is  a 

much  less  important  cause  of  hyperaemia.     Fatty  degeneration  of  the 

muscular  and  internal  coats  of  the  smaller  arteries  may,  however,  in 

some  cases  lead  to  their  dilatation,  and  thus  be  a  cause  of  active  hyper- 

.  gemia. 

Kesults. — The  results  of  active  hypersemia  are  principally  such  as 
might  be  expected  to  follow  from  an  increase  in  the  amount  of  the 
arterial  blood,  and  in  the  rapidity  of  its  flow,  in  any  particular  organ 
or  tissue.  There  is  increased  redness  and  pulsation,  a  sensation  of 
throbbing  being  often  experienced  by  the  patient.  There  is  also  some 
increase  in  bulk.  The  temperature  at  the  same  time  undergoes  a 
marked  elevation,  sometimes  as  much  as  3°  Cent.  If  the  hypersemia 
be  of  long  duration  the  small  arteries  become  permanently  enlarged, 
their  wails  gradually  thicken,  and  the  peri-vascular  connective  tissue 
may  increase.  Hypertrophy  of  other  tissues  is  also  a  frequent  result. 
(See  "  Increased  jSTutrition"  and  "  Hypertrophy.")  Function  may, 
or  may  not  be  interfered  with.  It  is  in  the  nervous  centres  that 
functional  changes  are  most  marked.  They  include  great  excita- 
bility, paraesthesise  of  sight  and  hearing,  convulsions,  etc.  In  the 
skin,  kidneys,  and  other  secreting  organs,  the  secretions  are  usually 
increased. 
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Mechanical  Hypersemia. 

In  mechanical  hypersemia,  the  excess  of  blood  is  principally  in  the 
veins,  and  the  flow,  instead  of  being  accelerated,  is  retarded. 

Causes. — The  causes  of  mechanical  hypersemia  are  such  as  inter- 
fere with  the  return  of  the  blood  by  the  veins,  either  by  directly 
impeding  its  exit  from  any  vein  or  system  of  veins,  or  by  diminishing 
the  normal  circulating  forces.     They  are — 

1.  A  direct  Impediment  to  the  Return  of  Blood  hy  the  Veins. — 
This  is  the  most  fertile  cause  of  mechanical  hypersemia.  Any  obstruc- 
tion to  the  return  of  blood  by  the  veins  is  followed  by  distension  and 
impeded  flow  behind  the  obstruction.  The  congestion  of  some  of  the 
abdominal  viscera  which  results  from  the  obstruction  to  the  portal 
circulation  in  cirrhosis  of  the  liver  ;  that  of  the  lung  in  mitral  constric- 
tion and  regurgitation  ;  that  of  the  systemic  circulation  in  insufficiency 
of  the  tricuspid  valve  ;  and  that  of  the  lower  extremities  from  the 
pressure  of  the  gravid  uterus  on  the  iliac  veins,  are  a  few  of  the 
numerous  familiar  examples  of  mechanical  hypersemia  from  this 
cause. 

2.  Diminished  Cardiac  Power. — This  is  one  of  the  most  important 
causes  of  mechanical  hypersemia.  The  motor  power  of  the  heart 
becomes  impaired  in  many  of  the  chronic  exhausting  diseases,  also  in 
the  acute  febrile  diseases,  as  in  typhus  and  typhoid  fever,  and  in  all 
those  conditions  of  degeneration  of  its  structure  which  lead  to  the 
dilatation  of  its  cavities.  In  whichever  of  these  ways  the  vis  a  tergo 
is  diminished,  it  will  tend  to  produce  that  diminished  fulness  of  the 
arteries  and  over-fulness  of  the  veins  which  is  so  familiar  clinically  as 
the  result  of  cardiac  failure.  Not  only  so,  but  if  the  condition  be  of 
long  duration,  there  is  necessarily  so  much  interference  with  the 
changes  of  the  blood  in  the  lungs,  with  the  function  of  the  blood-forming 
organs,  and  with  the  processes  of  digestion  and  assimilation,  that  the 
blood  itself  becomes  deteriorated,  and  thus  the  nutrition  of  the  tissues 
generally  suffers. 

3.  Crravitation. — This  becomes  an  important  auxiliary  in  the  pro- 
duction of  hypersemia  in  disease,  especially  when  it  is  associated  with 
diminished  cardiac  power.  The  effect  of  gravitation  in  determining 
congestion  of  the  most  dependent  parts  is  exemplified  in  chronic 
exhaustive  and  in  many  of  the  acute  febrile  diseases,  in  which  the 
nutrition  generally  becomes  impaired,  the  heart's  power  weakened, 
and  in  which  the  patient,  confined  to  bed,  is  unable  frequently  to 
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change  his  position.  The  integuments  of  the  back,  and  the  posterior 
portions  of  the  lungs,  are  the  parts  which  are  thus  most  frequently 
affected,  (Hypostatic  Congestion.)  Gravitation  in  the  same  way 
determines  the  initial  swelling  of  the  legs  in  cases  of  cardiac  dropsy. 

4.  Increased  Local  JResistance. — This  results  from  diseased  con- 
ditions of  the  arterial  walls,  owing  to  which  they  either  lose  their 
elasticity  and  contractility  and  thus  their  poAver  of  equalizing  and 
regulating  the  blood-flow,  or  become  considerably  enlarged.  In  either 
case  the  circulation  will  be  impeded,  there  will  be  an  accumulation  of 
blood  and  retardation  of  flow  in  the  veins  beyond,  and  the  veins 
themselves  will  gradually  become  relaxed  and  dilated.  Such  con- 
ditions may  arise  from  simple  atony  of  the  arterial  walls,  or  from 
atheromatous,  fatty,  or  calcareous  changes.  They  are  most  common 
in  advanced  life.  The  part  they  play  in  the  production  of  senile 
gangrene  has  been  already  alluded  to.     (See  "Senile  Gangrene.") 

Results. — Whether  there  be  a  direct  impediment  to  the  return  of 
blood  by  the  veins  or  a  failure  in  the  circulating  forces,  the  veins  and 
capillaries  dilate,  and  the  blood  accumulates  in  them  and  moves  with 
diminished  velocity.  The  subsequent  changes  will  depend  upon  the 
amount  of  obstruction  to  the  venous  return  and  the  force  of  the 
arterial  circulation;  in  other  words,  upon  the  amount  of  pressure  and 
the  relation  of  the  pressure  in  the  arteries  to  that  in  the  veins.  The 
most  important  of  these  changes  are  tJie  transudation  of  serum,  the 
diapedesis  of  the  red  hlood-corpuseles,  hemorrhage,  fibroid  indura- 
tion, thrombosis,  and  necrosis. 

1.  Transudation  of  Serum. — This,  which  is  one  of  the  most  impor- 
tant results  of  mechanical  hypera^mia,  is  due  to  the  difference  in  the 
amount  of  blood-flow  to  and  from  the  part.  Hence,  the  greater  the 
impediment  to  the  return  by  the  veins,  and  the  greater  the  arterial 
supply,  the  greater  the  tendency  to  transudation.  The  influence  of 
the  arterial  supply  upon  the  amount  of  transudation  is  shown  experi- 
mentally by  producing  dilatation  of  the  arteries  by  section  of  their 
vaso-motor  nerves.  If  in  the  rabbit  the  main  vein  of  the  ear  be 
ligatured  on  both  sides,  and  the  sympathetic  be  divided  in  the  neck  on 
one  side,  the  transudation  of  serum  into  the  ear  of  that  side  on  which 
the  nerve  was  divided  will  be  very  considerable,  whilst  on  the  other 
side  it  will  be  slight,  or  entirely  wanting.  The  serum '  transudes 
mainly  from  the  capillaries  and  small  veins,  and  not  from  the  small 
arteries.  It  differs  from  blood-serum  in  being  of  lower  specific 
gravity,  and  in  containing  more  water  and  less  of  the  solid  constituents. 
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The  greater  the  pressure,  the  more  nearly  does  the  transuded  liquid 
resemble  the  liquor  sanguinis,  and  the  greater  is  the  amount  of  albu- 
men which  it  contains.  If  the  pressure  be  very  great  it  may  yield  a 
fibrinous  coagulum. 

This  augmented  transudation  from  the  bloodvessels  causes  an  in- 
crease in  the  absorption  by  the  lymphatics,  and  this  increase  may  be 
sufficient  to  prevent  any  accumulation  of  serum  in  the  part — as  is  the 
case,  for  example,  in  the  ear  of  the  rabbit,  where  the  main  vein  is 
obliterated  but  the  arteries  are  not  dilated  (see  anted).  Where  the 
lymphatic  absorption,  however,  is  insufficient  to  remove  the  transuded 
liquid,  this  accumulates  and  gives  rise  to  oedema  and  dropsical  effusion. 
The  amount  of  transudation  will  be  influenced  by  the  anatomical 
characters  of  the  tissue,  being  most  in  those  parts  in  which  the  blood- 
vessels are  least  supported,  as  in  the  subcutaneous  tissue,  and  in 
tissues  which  present  a  free  surface,  as  serous  and  mucous  membranes. 
A  lax  and  toneless  condition  of  the  vessels  will  also  favor  transudation. 

2.  Diapedesis  of  Bed  Blood-corpuscles. — When  the  obstruction  to  the 
venous  return  is  very  great,  not  only  does  serum  transude  from  the 
veins  and  capillaries,  but  some  of  the  red  blood-corpuscles  also  escape 
from  the  same  vessels.  This  diapedesis  of  the  red  corpuscles  in  con- 
ditions of  mechanical  hyperemia  was  discovered  by  Cohnheim.  It 
may  be  observed  in  the  web  or  tongue  of  the  frog  after  ligature  of 
the  main  vein.  The  red  corpuscles  accumulate  in  increasing  numbers 
in  the  veins  and  capillaries,  the  blood-stream  in  these  vessels  com- 
pletely stagnates,  the  red  corpuscles  become  so  closely  packed  that 
their  individual  outlines  are  scarcely  distinguishable,  the  coherent 
mass  oscillates  to  and  fro  with  the  arterial  pulsation,  and  then 
suddenly  some  of  the  red  corpuscles  penetrate  the  walls  of  the  small 
veins  and  capillaries  and  escape  into  the  surrounding  tissue.  This 
diapedesis  occurs  without  rupture  of  the  vessel,  and  if  the  ligature 
be  removed,  the  blood  again  circulates  in  a  perfectly  normal  manner. 
The  corpuscles  appear  to  be  squeezed  through  the  capillary  walls  as 
the  result  of  the  pressure.  They  rarely  escape  in  great  numbers,  and 
they  possibly  do  so  by  passing  through  the  stomata  which  Reckling- 
hausen has  shown  to  exist  between, the  endothelial  elements;  although 
Cohnheim  considers  that  the  existence  of  these  is  not  necessary  to 
account  for  the  diapedesis. 

3.  hemorrhage. — This  is  another  result  of  mechanical  hypergemia. 
It  usually  occurs  only  when  the  obstruction  to  the  venous  current  is 
very  great.     Those  vessels  which  are  the  least  supported  are  the 
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first  to  give  way.  The  hemorrhage  into  the  stomach  in  cirrhosis  of 
the  liver,  and  into  the  lung  in  mitral  disease,  are  familiar  examples 
of  hemorrhage  from  this  cause. 

4.  Fibroid  Induration. — This,  which  is  due  to  a  gradual  increase 
in  the  connective  tissue  around  the  bloodvessels,  is  one  of  the  most 
important  results  of  long  continued  mechanical  hjpersemia.  The 
insterstitial  growth  leads  to  atrophy  of  the  other  structures,  and  thus 
to  impairment  of  the  functions  of  the  organ.  In  the  stomach,  it  pro- 
duces atrophy  of  the  glandular  structures  ;  in  the  kidney,  compression 
of  the  urine  tubes  ;  in  the  liver,  obstruction  to  the  portal  circulation; 
in  the  heart,  diminution  in  motor  power.  The  alterations  which  this 
change  produces  in  the  physical  characters  of  the  organs — viz.,  a 
hardness  and  induration  associated  with  abnormal  redness  or  pigmen- 
tation due  to  the  excess  of  blood,  are  exceedingly  characteristic. 

5.  Thrombosis. — This,  as  a  result  of  mechanical  obstruction,  will  be 
described  in  the  following  chapter. 

6.  Necrosis. — This  only  occurs  from  mechanical  hypersemia  when 
the  obstruction  is  very  general  and  complete.  It  has  been  already 
described  under  the  head  of  "  Necrosis." 

In  addition  to  the  foregoing,  long-continued  mechanical  hyperaemia 
leads  to  impairment  of  vitality  and  function.  The  tissues  gradually 
atrophy  and  undergo  retrogressive  changes,  although  from  the  amount 
of  serosity  and  blood  which  they  contain,  their  size  and  absolute 
weight  may  be  increased.  Their  temperature  becomes  lowered. 
This  form  of  hypersemia  has  no  tendency  to  cause  hypertrophy.  In 
miicous  membranes  it  gives  rise  to  catarrh. 

Mechanical  Hyperemia  of  the  Liver. — Nutmeg  Liver. — Long- 
continued  mechanical  hypersemia  of  the  liver  gives  rise  to  the  con- 
dition known  as  Nutmeg  Liver.  This  is  the  condition  which  so 
frequently  results  from  disease  of  the  heart.  The  change  is  charac- 
terized by  a  large  accumulation  of  blood  in  the  hepatic  veins,  by 
dilatation  and  thickening  of  the  veins,  by  atrophy  of  the  hepatic  cells 
in  the  central  portions  of  the  acini,  and  by  an  increase  in  the  inter- 
lobular connective  tissue.  The  impediment  to  the  return  of  blood  by 
the  hepatic  vein  leads  to  atrophy  of  the  cells  in  the  central  portions 
of  the  acini  and  also  to  the  formation  of  granular  pigment,  so  that 
when  examined  microscopically,  these  portions  of  the  acini  are  seen 
to  consist  of  broken-down  cells  and  granules  of  pigment.  (Fig.  68.) 
The  veins  here  are  found  much  dilated,  and  filled  with  red  blood- 
corpuscles.    (Fig.  64.)     Their  walls  are  thickened,  and  there  often 
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Fig.  63. 
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Fig.  64. 
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Nutmeg  Liver. — Showing  the  destruction  of  the 
liver-cells  and  the  pigmentation  of  the  central 
portions  of  the  acinus,  together  with  the  new 
growth  of  connective  tissue  at  the  periphery.  V. 
Hepatic  vein.  P.  Portal  canal.  X  50.  (When 
the  specimen  is  more  highly  magnified,  the  peri- 
phei'al  connective  tissue  growth  is  seen  to  contain 
numerous  nuclei.) 


i\  utmeg  Liver  — Portion  of  Fig.  63,  around 
central  hepatic  vein  (^  )  more  highly  magni- 
fied Showing  the  tliickeuing  of  the  veins, 
and  theaccumulationof  led  hlood-corpuscles 
withm  them      X  -tOO 


appears  to  be  also  more  or  less 
thickening  of  the  intercellular 
network  which  immediately  sur- 
rounds the  central  vein.  Owing 
to  this  thickening  of  the  central 
vein  and  of  the  adjacent  inter- 
cellular network,  and  to  the  de- 
struction of  the  liver-cells,  the 
most  central  portions  of  the  acini,  in  advanced  stages  of  the  disease, 
may  present  a  fibrous  appearance.  At  the  peripheral  parts  of  the 
acini  the  new  interlobular  growth  is  seen  insinuating  itself  between 
the  almost  unaltered  liver  cells.  This  new  interlobular  groAvth  is 
usually  distinctly  nucleated,  but,  for  the  most  part,  less  so  than  that 
met  with  in  cirrhosis.  Its  cellular  character  has  been  especially 
insisted  upon  by  Dr.  Wickham  Legg. 

In  the  earlier  stages  of  this  affection  the  liver  is  often  considerably 
increased  in  size  from  the  large  amount  of  blood  which  it  contains. 
On  section,  it  presents  a  peculiar  mottled  appearance,  the  centre  of 
the  lobules  being  of  a  dark  red  color,  whilst  the  peripheral  portions 
are  of  a  yellowish-white.  This  latter  appearance  is  often  increased 
by  the  presence  of  more  or  less  fat  in  the  peripheral  liver-cells.  Ulti- 
mately the  organ  may  undergo  a  gradual  diminution  in  size.  This  is 
due  partly  to  the  atrophy  of  the  cells  in  the  central  portions  of  the 
lobule,  and  partly  to  the  pressure  of  the  interlobular  growth.  The 
interlobular  growth  tends  to  cause  obstruction  to  the  portal  circulation, 
as  in  cirrhosis. 
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Mechanical  Hyperemia  op  the  Lungs. — In  the  luno:s,  long-con- 
tinned  mechanical  hyperasmia  produces  that  peculiar  induration  and 
pigmentation  of  the  organs  which  is  known  as  Broivn  Induration. 
This  condition  most  frequently  results  from  stenosis  and  insufficiency 
of  the  mitral  orifice.  The  alterations  produced  in  the  pulmonary 
texture  consist  in  the  first  place  of  elongation  and  dilatation  of  the 
pulmonary  capillaries,  so  that  even  in  uninjected  preparations  the 
alveolar  walls  appear  abnormally  tortuous.  The  epithelial  cells  lining 
the  alveoli  also  become  swollen  and  probably  multiply,  and  they  are 
seen  in  large  numbers,  filled  with  dark  brown  pigment,  covering  the 
alveolar  walls.     (Fig.  65.)     They  frequently  accumulate  within  the 
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Brown  Induration  of  the  Lung. — Showing  the  abnormal  number  of  swoUsn  pigmented  epi- 
thelial cells  covering  the  alveolar  walls,  the  increase  ol'  connective  tissue  around  the  bloodves- 
sels, a,  and  the  large  quantity  of  pigment,     b.  The  alveolar  cavity.     X  -00- 

alveolar  cavities.  These  changes  are  followed  by  an  increase  in  the 
interlobular  connective  tissue,  by  the  formation  of  large  quantities  of 
brownish-black  pigment,  and  often  by  a  thickening  of  the  alveolar 
walls.  Sometimes  the  pulmonary  capillaries  rupture,  and  blood  is 
extravasated  into  the  lung-tissue. 

Lungs  in  which  these  changes  are  at  all  advanced  present  a  more 
or  less  uniform  bi'ownish-red  tint,  mottled  with  brown  or  blackish- 
colored  specks  and  streaks.  They  are  heavier  and  tougher  than 
natural,  less  crepitant,  and  upon  squeezing  them  the  pulmonary  tissue 
is  found  to  be  denser  and  thicker  than  that  of  a  healthy  lung. 


Post- Mortem   Appearances  of  Hyper/emia. — The   post-mortem 
appearances  presented  by  hyperj^mic  organs  and  tissues  vary  con- 
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siderablj.  Very  frequently  parts  which  were  hypercemic  during  life 
show  no  signs  of  it  after  death.  If  the  blood  does  not  coagulate 
rapidly  it  passes  on  into  the  veins,  and  thus  the  recognition  of  arterial 
and  capillary  hypergemia  very  often  becomes  impossible.  The  effect 
of  gravitation  must  also  be  taken  into  account  in  estimating  hyper- 
aemia.  After  death  the  blood  naturally  gravitates  to  the  most  de- 
pendent parts: — this  is  seen  in  the  post-mortem  congestion  of  the 
posterior  portions  of  the  lungs,  and  of  the  most  dependent  portions  of 
the  various  coils  of  the  intestine.  The  uniform  redness  of  post-mor- 
tem staining  again,  must  not  be  confounded  with  the  redness  of 
hypersemia.  In  capillary  and  arterial  hypergemia,  the  color  is  red, 
and  the  injection  often  presents  the  appearance  of  a  capilliform  net- 
work. If  very  intense  it  may  to  the  naked  eye  appear  uniform,  but 
a  lens  will  always  discover  its  capillary  nature.  When  the  veins  are 
the  seat  of  the  hypersemia  the  injection  is  call,ed  ramiform,  and  the 
color  is  dark  blue. 

The  anatomical  peculiarities  in  the  distribution  of  the  bloodvessels 
Avill,  however,  materially  affect  the  appearance  of  the  hyperaemia.  In 
the  intestines  it  is  often  punctiform,  being  situated  in  the  vessels  of 
the  villi;  so  also  in  the  kidney,  when  its  seat  is  the  Malpighian  cor- 
puscles. A  punctiform  appearance  may  also  be  produced  by  minute 
extravasations  of  blood.  If  the  hyperaemia  is  of  long  standing,  the 
tissue  becomes  pigmented.  This  is  often  well  seen  in  the  stomich  and 
intestines,  also  in  the  lungs. 


CHAPTER  XXVI. 


THROMBOSIS. 


Thrombosis  is  a  coagulation  of  tihe  blood  within  the  vessels  during 
life.  The  coagulum  is  called  a  thrombus.  It  may  form  in  the  heart, 
in  the  arteries,  in  the  capillaries,  or  in  the  veins.  It  is  much  the 
most  common  in  the  last-named  vessels. 

Causes. — The  phenomenon  of  blood-coagulation  has  been  specially 
studied  by  Prof.  Alex.  Schmidt,  and  has  been  shown  by  this  observer 
12 
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to  depend  largely  upon  the  white  blood-corpuscles.  The  fibrin  is 
formed  hj  the  union  of  two  fibrin  generatoi's — fibrinogen  and  para- 
globulin,  and  this  union  is  eifected  by  a  fibrin  ferment.  The  fibrinogen 
exists  as  such  in  the  liquor  sanguinis,  but  the  ferment  and  the  greater 
part  of  the  paraglobulin  are  contained  in  the  white  blood-corpuscles. 
A  destruction  of  some  of  these  corpuscles  and  the  liberation  of  the 
ferment  and  paraglobulin  is  therefore  necessary  in  order  for  coagulation 
to  take  place. 

The  fluidity  of  the  blood  during  life  is  due  to  its  continuous  contact 
with  the  living  walls  of  the  heart  and  bloodvessels.  Whatever,  there- 
fore, interferes  with  this  continuous  contact,  or  impairs  the  vitality  of 
the  vessels  in  which  the  blood  circulates  will,  by  leading  to  the 
destruction  of  some  of  the  white  corpuscles,  prevent  fluidity  and  cause 
coagulation.  An  interference  with  the  continuous  contact  of  the  blood 
with  the  vascular  '^mlis  results  from  retardation  of  the  blood-flow. 
Impairment  of  vitality  of  the  vessels  must  involve  the  endothelium  in 
order  for  it  to  cause  coagulation — as  lov.g  as  the  endothelium  remains 
normal  alterations  in  the  walls  of  the  vessels  will  not  cause  thrombosis. 
In  many  cases  the  coagulation  is  due  partly  to  retarded  blood-flow  and 
partly  to  abnormal  endothelium. 

1.  Thrombosis  from  .Retardation  of  the  Blood-fiow  may  result 
from — 

a.  Interrvption  or  7iarroiving  of  the  vessel. — This  occurs  after  the 
application  of  a  ligature.  Coagvilation  commences  at  the  point  of 
contact,  and  extends  as  far  as  the  first  large  collateral  branches,  thus 
permanently  closing  the  vessel.  The  laceration  of  the  inner  coat  of 
the  artery  by  the  ligature,  and  the  folds  into  which  it  is  thrown,  con- 
tributes very  materially  to  the  formation  of  the  clot.  The  pressure 
exercised  by  tumors,  cicatricial  tissue,  extravasations  of  blood,  and 
the  closure  of  a  vessel  by  the  impaction  of  an  embolus,  may  in  the 
same  way  by  impeding  or  arresting  the  circulation  cause  thrombosis., 
Greneral  obstruction  in  the  capillaries  of  a  part  also  causes  coagulation 
in  the  adjacent  veins. 

j3.  Solution  of  the  continuity  of  the  vessel. — The  formation  of  a 
thrombus  after  the  division  or  tearing,  of  a  vessel  constitutes  the 
means  by  which  hemorrhage  is  immediately  arrested — there  must  be 
either  thrombosis  or  continuous  hemorrhage.  In  the  arteries,  the 
severed  end  of  the  vessel  contracts  and  retracts  within  its  sheath, 
coagulation  commences  around  it  and  extends  upwards  as  far  as  the 
first  large  collateral  branch.     In  the  veins,  hemorrhage  is  frequently 
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arrested  by  the  valves,  and  the  formation  of  a  thrombus  will  evidently 
depend  upon  the  relative  situations  of  the  valves  and  collateral  vessels. 
The  hemorrhage  from  the  uterus  after  the  separation  of  the  placenta 
is  arrested  either  by  uterine  contraction  or  by  thrombosis.  In  all 
these  cases  the  injury  to  the  walls  of  the  vessels  is  an  important 
element  in  the  causation  of  the  coagulation. 

y.  Dilatation  of  the  vessel,  or  of  the  heart. — The  most  familiar  ex- 
ample of  thrombosis  from  this  cause  is  that  which  occurs  in  an 
aneurism.  The  greater  the  amount  of  dilatation  the  greater  is  the 
retardation  of  the  blood-flow.  The  coagulation  commences  at  the 
sides  of  the  vessel,  and  may  extend  until  it  completely  fills  the  cavity. 
It  is  often  favored  by  atheromatous  or  other  changes  in  the  walls  of 
the  sac.  Coagulation  from  the  same  cause  is  not  uncommon  in  the 
dilated  plexuses  of  the  prostate  gland.  In  the  heart,  thrombosis  is 
most  frequent  in  the  auricles.  It  usually  commences  in  the  auricular 
appendix,  where  there  is  very  little  propulsive  power,  and  it  may 
gradually  extend  into  the  auricular  cavity.  It  is  also  met  with  in  the 
ventricles,  commonly  commencing  here  between  the  columnge  carneae. 

S.  Diminished  cardiac  foiver. — This  is  a  common  cause  of  throm- 
bosis in  the  veins.  The  coagulation  commences  just  behind  the  flaps 
of  the  valves,  from  which  it  gradually  extends  into  the  cavity  of  the 
vessel.  This  appears  to  be  owing  to  the  force  of  the  current  not 
being  sufiiciently  strong  to  completely  open  the  valves,  and  the  blood 
consequently  stagnates  and  coagulates  behind  them.  The  crural  and 
iliac  veins,  the  venous  plexuses  of  the  back,  and  the  cerebral  sinuses, 
are  the  situations  in  which  thrombosis  from  this  cause  is  most  frequently 
met  with.  It  occurs  in  the  course  of  many  chronic  exhausting  dis- 
eases in  which  the  cardiac  power  becomes  diminished,  and  is  especially 
frequent  in  phthisis,  cancer,  etc.  The  state  of  the  blood,  which  often 
has  an  abnormal  tendency  to  coagulate,  together  with  the  quiescent 
condition  of  the  patient,  materially  aids  in  causing  the  coagulation. 

2.  Thrombosis  from  Abnormal  Conditions  of  the  Vessels  or  of  the 
Blood. 

a.  Causes  in  the  vessels. — All  those  alterations  in  the  walls  of  the 
vessels  which  are  accompanied  by  loss  or  by  marked  impairment  of 
the  vitality  of  the  endothelium  cause  thrombosis.  The  abnormal  sur- 
face acts  as  a  foreign  body  and  the  blood  coagulates  upon  it,  and  it 
may  continue  to  do  so  until  the  cavity  of  the  vessel  becomes  filled 
with  coagulum.  Thrombi  produced  in  this  way  are  consequently 
stratified.     The  walls  of  a  vessel  may  become  altered  as  the  result  of 
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inflamnQatory  processes,  and  inflammation  was  formerly  regarded  as 
tlie  main,  if  not  the  only,  cause  of  thrombosis  ;  hence  thrombosis  in 
veins  is  frequently  termed  "  phlebitis"  even  at  the  present  day. 
Inflammation  of  veins  is  certainly  rare  as  a  primary  condition, 
although  it  not  unfrequently  results  from  the  formation  of  a  throm- 
bus ;  and  when  occurring  primarily,  inflammatory  processes,  both 
in  the  arteries  and  the  veins,  have  their  seat  in  the  external  and 
middle  coats  or  in  the  deeper  layers  of  the  intima.  They  never 
commence  in  the  lining  membrane  of  the  vessel ;  this  only  becomes 
affected  secondarily.  The  endothelium  may  be  thrown  off"  or  die  as 
the  result  of  the  inflammatory  process,  and  when  this  has  occurred 
the  blood  coagulates.  Such  inflammatory  changes  occur  in  the 
arteries,  constituting  the  condition  known  as  "  atheroma,"  which,  in 
the  sm.aller  vessels,  may  be  a  cause  of  thrombosis.  In  the  heart  they 
constitute  endocarditis  ;  and  here  also  coagulation  may  take  place 
upon  the  abnormal  surface  of  the  inflammatory  vegetations.  (See 
"  Endocarditis.") 

The  walls  of  a  vessel  may  also  become  altered,  and  thus  thrombosis 
result,  from  inflammation  or  necrosis  of  the  tissues  in  which  it  is  situ- 
ated. The  vitality  of  the  vessel  becomes  destroyed  and  the  blood 
coagulates  within  it;  and  by  this  means  the  occurrence  of  hemor- 
rhage is  frequently  prevented.  Traumatic  injury  as  a  cause  of 
thrombosis  is  exemplified  by  ligature,  and  by  laceration  or  division  of 
the  vessel.  In  certain  infectious  diseases  the  endothelium  undergoes 
fatty  degeneration,  and  hence  there  is  a  tendency  to  coagulation^. 
Lastly,  the  projection  of  new  formations,  as  sarcoma,  into  the  cavity 
of  vessels  causes  the  formation  of  a  thrombus. 

|3.  Causes  in  the  blood. — There  can  be  no  doubt  that  certain  condi- 
tions of  the  blood  favor  coagulation,  and  consequently  tend  to  promote 
the  occurrence  of  thrombosis.  The  phenomenon  of  blood-coagulation, 
as  already  stated,  depends  upon  the  white  blood-corpuscles,  and  it  is 
well  known  that,  under  certain  circumstances,  an  increase  in  the  num- 
ber of  these  corpuscles  in  the  blood  favors  the  formation  of  thrombi. 
Such  an  increase  is  frequently  met  with  in  inflammatory  processes 
which  involve  largely  the  lymphatic  organs  (leucocytosis).  It  is 
probable  that  other  conditions  of  the  blood,  such  as  a  loss  of  its  serum, 
and  alterations  produced  by  fevers  and  by  septic  poisons,  may  also 
favor  coagulation.     (See  "  Septicsemia.")     An  increased  tendency 

1  Ponfick.      Virclimv^s  Archiv.  Ix.  p.  153. 
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of  the  blood  to  coagulate  has  long  been  known  to  exist  in  many  acute 
inflammatory  diseases,  and  in  the  latter  months  of  pregnancy. 

An  increased  tendency  of  the  blood  to  coagulate,  to  whatever  cir- 
cumstances it  may  be  due,  is,  how^ever,  probably  never  sufficient  in 
itself  to  determine  the  formation  of  a  thrombus  ;  it  can  hence  only 
be  regarded  as  a  predisposing  cause.  It  is  especially  in  those  condi- 
tions in  which  the  circulation  is  impeded  from  diminished  cardiac 
power,  that  it  becomes  an  important  agent  in  producing  thrombosis. 

Characters,  etc.,  of  Thrombi. — The  thrombus  may  completely  or 
partially  fill  the  cavity  of  the  vessel.  In  most  cases,  however,  when 
coagulation  has  commenced,  it  proceeds  until  the  vessel  is  obstructed, 
and  when  once  this  has  occurred,  the  formation  of  the  thrombus  con- 
tinues to  extend  in  the  course  of  the  vessel  until  it  meets  with  a  cur- 
rent of  blood  strong  enough  to  arrest  its  progress.  Its  ultimate 
extent  will  thus  mainly  depend  upon  the  vessel  in  which  it  is  formed, 
upon  the  size  and  situation  of  the  collateral  branches,  and  upon  the 
force  of  the  circulating  current.  The.  direction  in  which  the  coagula- 
tion principally  extends,  whether  in  the  arteries  or  the  veins,  is  con- 
sequently backwards,  from  vessels  of  smaller  to  those  of  larger  cali- 
bre ;  the  formation  of  the  thrombus  continuing  until  it  meets  with  a 
current  sufficiently  strong  to  restore  the  circulation,  which  in  many 
cases  is  as  far  as  the  entrance  of  the  next  large  collateral  vessel. 
For  the  same  reasons  the  extension  of  thrombi  is  usually  much  greater 
in  veins  than  arteries.  In  the  capillaries,  coagulation  occurs  only  as 
the  result  of  necrosis  of  the  capillary  walls,  consequently  in  throm- 
bosis from  retardation  of  the  circulation  the  coagulation  w^ill  not 
extend  in  these  vessels.  The  end  of  the  thrombus  next  the  heart  is 
rounded  and  conical  in  shape.     (See  Fig.  68,  c.) 

Thrombi  must  be  distinguished  from  the  coagula  that  form  after 
death,  and  also  from  those  formed  in  the  last  moments  of  life  which 
are  so  commonly  found  in  the  cardiac  cavities.  Post-mortem  coagula 
are  soft,  and  are  often  divisible  into  two  layers,  colored  and  uncol- 
ored ;  they  do  not  adhere  to  the  walls  of  the  vessel,  and  rarely  com- 
pletely fill  its  cavity.  The  clots  formed  in  the  heart  just  before  death 
constitute  a  connecting  link  between  post-mortem  coagula  and  thrombi. 
They  are  more  or  less  decolorized,  and '  are  firmer  in  consistence  and 
more  fibrinous  than  post-moi'tem  clots.  They  are  not  firmly  adherent 
to  the  cardiac  walls,  but  are  often  so  entangled  amongst  the  columnse 
carnege,  chordae  tendinege,  and  papillary  muscles,  that  they  cannot  be 
quite  readily  separated.    They  appear  to  be  the  result  of  the  mechani- 
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cal  defibrination  of  the  blood  by  the  cardiac  contractions  a  little  while 
before  death  ;  the  contractions  not  being  sufficiently  strong  to  empty 
the  cavities,  some  of  the  blood  remains  behind,  and  becomes."  whipped 
up"  and  defibrinated.  These  clots  are  most  common  in  the  right 
cardiac  cavities,  and  they  often  extend  some  Avay  into  the  pulmonary 
artery,  from  which,  however,  they  can  be  very  readily  removed. 
They  are  met  with  most  frequently  in  those  cases  in  which  the  death- 
struggle  has  been  prolonged,  and  in  which  there  has  been  a  gradual 
loss  of  power  in  the  cardiac  contractions.  The  existence  of  any  in- 
creased tendency  of  the  blood  to  coagulate  will  also  materially  favor 
their  formation. 

A  thrombus,  or  ante-mortem  clot,  is  firmer,  dryer,  and  more  fibrin- 
ous than  either  of  the  preceding,  and  it  is  adherent  to  the  walls  of 
the  vessel.  Its  characters,  however,  vary  with  its  age,  and  accord- 
ing as  it  originates  in  quiescent  or  circulating  blood.  When  coagula- 
tion takes  place  in  quiescent  blood,  as,  for  example,  in  an  artery  or 
vein  after  the  application  of  a  ligature,  the  thrombus  when  freshly 
formed  is  of  a  dark  red-color  and  soft  gelatinous  consistence,  closely 
resembling  a  post-mortem  clot.  It  gradually  loses  its  serum  and  so 
becomes  dryer,  less  elastic,  and  more  friable;  but  as  the  red  cor- 
puscles are  contained  in  it,  it  still  keeps  its  red  color.  The  coagu- 
lation also  taking  place  throughout  the  whole  mass  of  blood,  the 
thrombus  maintains  a  more  or  less  uniform  structure.  When,  on  the 
other  hand,  as  is  much  more  frequently  the  case,  coagulation  occurs 
in  a  vessel  in  which  the  blood  is  still  circulating,  as  for  example  in 
the  sac  of  an  aneurism  or  on  an  inflamed  cardiac  valve,  the  thrombus 
presents  quite  different  characters  from  the  foregoing.  Here  the  first 
step  in  the  formation  of  the  thrombus  is  the  continuous  adhesion  of 
white  blood-corpuscles  to  the  abnormal  surface  of  the  vessel ;  then 
upon  the  little  mass  of  adherent  corpuscles  fibrin  is  deposited,  more 
corpuscles  adhere,  more  fibrin  is  again  deposited,  and  thus  a  more  or 
less  stratified  thrombus  is  produced.  In  most  cases  but  few  of  the 
red  corpuscles  get  entangled  in  this  process,  so  that  these  thrombi 
are  never  so  red  as  the  other  variety,  but  are  usually  of  a  grayish- 
white  color.  The  red  blood-corpuscles  contained  in  thrombi  gradually 
atrophy  and  disappear,  and  their  coloring  matter  is  partly  absorbed 
and  partly  converted  into  pigment.  The  thrombus  thus  becomes 
decolorized. 

The  subsequent  changes  which  thrombi  undergo  are  organization 
and  softening. 
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Organization. — This  is  most  frequent  in  the  uniform  lanstratified 
thrombi,  and  especially  in  those  occurring  in  arteries.  The  process 
consists  in  the  gradual  transformation  of  the  thrombus  into  vascular- 
ized connective  tissue.  A  thrombus  which  is  undergoing  a  process  of 
organization  gradually  diminishes  in  size,  it  becomes  more  and  more 
decolorized,  firmer  and  more  fibrous  in  consistence,  its  union  with  the 
wall  of  the  vessel  becomes  more  intimate,  and  ultimately  it  may 
become  converted  into  a  fibro-cellular  cord.  Tnese  changes,  although 
still  imperfectly  understood,  probably  originate  in  the  wall  of  the 
thrombosed  vessel  and  not  in  the  thrombus  itself. 

Soon  after  the  formation  of  the  thrombus  the  red  corpuscles,  as 
already  stated,  disappear,  but  young  cells  resembling  leucocytes  are 
found  in  considerable  numbers.  Numerous  new  bloodvessels  then 
make  their  appearance,  intersecting  the  thrombus  in  all  directions, 
and  also  some  spindle-shaped  and  anastomosing  cells.      (Fig.  Q'o.) 

Fig.  66. 
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b.  Leucocytes  and  anastomosiug  ceUs.      (Eindfleisch.) 


These  new  cells  communicate  with  the  cavity  of  the  thrombosed  ves- 
sel, and  with  its  vasa  vasorum.  (Fig.  67.)  The  thrombus  thus 
becomes  replaced  by  a  vascular  fibrillated  structure  which  gradually 
undergoes  a  process  of  atrophy  and  contraction,  and  the  new  vessels 
disappear.  In  the  process  of  contraction  sinuses  are  often  formed, 
by  means  of  which  the  circulation' is  partly  re-established.  In  some 
cases  the  thrombus  becomes  calcified,  and  thus  forms  a  phlebolith. 

The  new  vessels  which  jjenetrate  the  thrombus  undoubtedly  origi- 
nate mainly  from  the  vasa  vasorum.  Respecting  the  source  from 
which  the  new  cells  which  make  their  appearance  are  derived — it 
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Fig.  67.  appears  to    be   probable    that    they 

originate  partly  from  the  Nvhite  blood- 
corpuscles,  .and  partly  from  the  endo- 
thelial and  connective  tissue  cells 
belonging  to  the  walls  of  the  vessel. 
Recent  researches  tend  to  show  that 
the  endothelium  takes  a  prominent 
part  in  the  process.  Whether,  how- 
ever, they  are  all  of  them  the  ott- 
spring  of  these  elements,  or  whether 
some  of  them  may  not  be  leucocytes 
which  have  penetrated  from  without, 
is  unknown.  From  these  small  cells 
the  elongated  connective-tissue  cells 
are  produced.  The  exact  source 
from  which  fibrillated  intercellular 
material  is  derived — whether  the 
intercellular  coagulum  itself  fibril- 
lates,  or  whether  it  disappears  and 
the  fibres  are  derived  from  the  pro- 
toplasm of  the  cells — is  uncertain. 
Softening. — If  the  thrombus  does 
not  become  organized  it  usually  undergoes  a  process  of  softening. 
This  is  most  common  in  stratified  thrombi,  and  especially  in  those 
occurring  in  the  veins  and  heart.  It  is  probable  that  in  some  cases 
the  thrombus  may  become  partially  or  completely  absorbed.  The 
softening  usually  commences  in  the  centre  of  the  clot,  and  gradually 
extends  towards  the  circumference.  In  one  form  of  softening  the 
thrombus  becomes  converted  into  a  reddish-brown,  soft,  pulpy  mate- 
rial, Avhich  sometimes  has  the  appearance  of  pounded  cooked  meat. 
Under  the  microscope  it  is  seen  to  consist  of  albuminous  granules, 
molecular  fat,  and  more  or  less  altered  red  and  Avhite  blood-corpus- 
cles. The  whole  of  the  thrombus  may  become  softened,  or  the 
process  may  be  limited  to  the  more  central  portions,  whilst  the  ex- 
ternal layers  become  organized.  Very  frequently,  as  the  older  por- 
tions of  the  clot  are  becoming  disintegrated  and  softened,  fresh  coagu- 
lation takes  place  at  its  extremities.  The  thrombus  may  also  become 
perforated  by  openings  through  which  the  circulation  is  re-established. 
This,  which  may  occur  in  softened  as  in  organized  thrombi,  constitutes 
what  is  known  as  canalization  of  the  thrombus. 


Longitudinal  Section  of  the  Ligatured 
End  of  the  Orvrol  Artery  of  a  Dog,  Fifty 
Pays  after  the  Application  of  the  Liga- 
ture.—  Showing  the  newly-formed  vessels 
in  the  thrombus  and  their  communication 
with  the  vasa  vasorum.  Th.  Thrombus. 
M.  Muscular  coat.  Z.  External  coat  and 
vasa  vasorum.     X  20.     (0.  Weber.) 
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Much  more  important  than  this  simple  red  softening  of  thrombi  is 
what  has  been  described  by  Virchow  as  yellow  or  puriform  softening. 
Here  the  central  portions  of  the  thrombus  consist  of  a  yellow  or  yel- 
lowish-red material  which  in  consistence  and  appearance  closely  resem- 
bles pus.  The  Avails  of  tiie  vessel  within  which  puriform  softening  of 
a  thrombus  is  taking  place  almost  invariably  sooner  or  later  become 
inflamed,  and  it  was  formerly  believed  that  the  puriform  material  was 
true  pus  and  resulted  from  the  inflammation  of  the  vessel.  (See 
"  Results.")  It  is  not  however  pus,  but  simply  the  softened  and  diflflu- 
ent  thrombus.  It  contains  a  few  cells  resembling  pus-cells  which  are 
for  the  most  part  the  leucocytes  originally  contained  in  the  clot,  and 
possibly  also  some  may  have  entered  from  without.  The  puriform 
material  is  characterized  physiologically  by  the  property  it  possesses 
of  inducing  inflammatory  and  necrotic  changes  in  the  tissues  with 
which  it  comes  into  contact.  This  property  is  due  to  the  influence  of 
bacteria  ;  and  to  the  presence  and  action  of  these  organisms  is  prob- 
ably also  to  be  ascribed  the  puriform  transformation  of  the  thrombus. 
These  septic  changes  in  thrombi  are  intimately  associated  with  the 
pathology  of  septicaemia  and  pyjsmia,  and  they  will  be  considered 
further  when  treating  of  these  subjects. 

Results. — The  results  of  thrombosis  comprise  certain  changes  in 
the  walls  of  the  vessels,  more  or  less  obstruction  to  the  circulation, 
and  embolism.     These  must  be  considered  separately. 

1.  Changes  in  the  vessels. — More  or  less  alteration  in  the  wall  of 
the  vessel  is  an  invariable  consequence  of  the  formation  of  a  throm- 
bus. When  the  thrombus  undergoes  a  process  of  organization,  it 
becomes,  as  already  described,  intimately  united  with  the  vascular 
wall.  The  latter  in  the  first  place  becomes  infiltrated  with  cells  and 
considerably  thickened,  but  ultimately,  together  Avith  the  thrombus, 
gradually  atrophies.  It  is  Avhen  the  thrombus  is  septic  and  undergoes 
a  process  of  yellow  or  puriform  softening  that  the  most  important 
changes  take  place  in  the  vessel.  These  changes  are  of  an  acute  in- 
flammatory nature,  and  result  from  the  injurious  influence  of  the 
thrombus.  They  are  most  frequently  observed  in  the  veins,  Avhere 
septic  thrombi  are  most  liable  to. occur. 

The  walls  of  a  vein  within  which  a  thrombus  is  undergoing  a  pro- 
cess of  puriform  softening  are  con.siderably  thickened,  so  that  the 
vessel  more  resembles  an  artery.  The  inner  surface  has  lost  its  trans- 
lucency,  and  is  of  a  dead  opaque  color.  The  adventitia  and  middle 
coats  are  hyperoemic  with  numerous  hemorrhagic  points,  which  latter 
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are  often  visible  through  the  intima.  Somewhat  later  the  Avails  of  the 
vessel  become  infiltrated  with  leucocytes,  small  collections  of  pus  are 
seen  in  the  external  and  middle  coats,  and  portions  of  the  intima  may 
become  detached.  The  neighboring  tissue  may  also  become  involved. 
These  acute  inflammatory  changes  in  veins  constitute  what  is  known 
as  su2ypurative  pldehitis.  Although  they  are  most  frequently  due  to 
thrombosis,  they  may  also  occur  as  the  result  of  extension  from  adja- 
cent suppurating  tissues,  in  which  case  the  thrombus,  which  also 
undergoes  puriform  softening,  is  secoyidary  to  the  phlebitis.  (See 
"  Inflammation  of  Veins.")  Similar  changes  are  observed  in  the 
arteries. 

2.  Obstruction  to  the  circulation. — The  consequences  of  the  obstruc- 
tion to  the  circulation  which  results  from  the  formation  of  a  thrombus 
will  depend  upon  the  rapidity  and  cause  of  its  formation,  the  nature 
and  size  of  the  vessel  obstructed,  the  situation  and  number  of  the  col- 
lateral branches,  and  the  force  of  the  circulating  current.  The  rapid- 
ity with  which  the  obstruction  is  efiected  is  of  considerable  importance, 
inasmuch  as  the  more  gradual  this  is  the  longer  is  the  time  allowed 
for  the  establishment  of  a  collateral  circulation.  For  this  reason  the 
interference  with  the  circulation  caused  by  thrombosis  is,  for  the  most 
part,  less  marked  than  that  which  results  from  the  more  sudden  ob- 
struction caused  by  embolism.  The  cause  of  the  thrombosis  is  import- 
ant for  the  reason  already  stated — viz.,  that  in  that  which  results 
from  retardation  of  the  circulation  the  coagulation  does  not  extend 
in  the  capillary  vessels. 

In  the  veins  when  thrombosis  occurs  in  a  vessel  of  small  size  and 
there  are  numerous  collateral  branches,  as  in  the  prostatic  or  uterine 
plexuses,  the  circulation  is  but  little  interfered  with,  and  no  symptoms 
of  obstruction  result.  If,  however,  the  main  trunk  of  a  large  vein 
becomes  obliterated,  as  that  of  die  femoral  or  iliac  veins,  the  obstruc- 
tion is  followed  by  hypersemia,  the  extent  and  duration  of  which  will 
depend  upon  the  facility  with  which  the  circulation  can  be  restored 
by  the  collateral  vessels.  Thrombosis  in  the  above-named  veins  fre- 
quently occurs,  as  already  stated,  in  the  latter  stages  of  many  chro- 
nic debilitating  diseases,  especially  in  phthisis;  also  in  the  puerperal 
state,  where  it  gives  rise  to  the  condition  known  SiS phlegmasia  dolens. 
The  formation  of  a  thrombus  here  is  followed  by  oedema  and  swelling 
of  the  limb,  which  becomes  tense,  elastic,  and  painful.  In  the  earjy 
stage  there  may  be  some  cyanosis,  but  this  is  usually  quickly  followed 
by  a  pallid  whiteness  of  the  surface.     There  is  often  more  or  less 
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tenderness  in  the  course  of  the  A^ein,  Avhich  feels  enlarged,  hard,  and 
knotted,  owing  to  the  secondary  inflammatory  changes  in  its  walls. 
At  the  same  time  there  is  sometimes  swelling  and  tenderness  of  the 
lymphatics,  which  may  be  seen  as  red  lines  traversing  the  limb. 
Diifuse  inflammation  of  the  skin  and  subcutaneous  cellular  tissue  occa- 
sionally occurs.  These  changes  are  owing  partly  to  the  mechanical 
impediment  to  the  circulation,  and  partly  to  the  obstruction  of  lym- 
phatics and  to  the  secondary  inflammatory  processes  in  the  vein  and 
tissues  which  ensue.  The  circulation  is  usually  ultimately  restored  ; 
but  if  the  impediment  has  been  of  long  duration,  the  tissues  become 
thickened,  and  the  limb  is  left  in  a  hard,  indurated,  and  somewhat 
enlarged  condition. 

The  results  of  obstruction  in  arteries  have  been  already  considered 
in  the  chapter  on  Local  Anaemia.  These  results  will  obviously  de- 
pend upon  the  facility  with  which  the  circulation  can  be  restored  by 
the  collateral  vessels.  If  the  circulation  be  quickly  re-established, 
the  vitality  of  the  tissues  may  not  become  impaired ;  but  if  not,  the 
part  may  undergo  a  process  of  molecular  disintegration  and  softening, 
the  softened  tissue  often  being  surrounded  by  a  zone  of  hypersemia 
which  results  from  the  attempt  to  establish  a  collateral  circulation. 
It  is  in  tissues  "with  terminal  arteries  that  the  interference  is  most 
marked,  and  here  the  hemorrhagic  infarction  which  so  often  results  from 
embolism  may  occur,  although  owing  to  the  more  gradual  obstruction 
of  the  circulation,  it  is  less  likely  to  do  so,     (See  "  Embolism.") 

3.  Emholism. — Portions  of  the  thrombus  may  be  carried  away  by 
the  circulation,  thus  constituting  embolism.  This,  which  is  the  most 
important  result  of  thrombosis,  will  be  considered  in  the  following 
chapter. 


CHAPTER  XXVII. 

EMBOLISM. 


Embolism  is  the  arrest  of  solid  substances  circulating  m  the  blood 
in  vessels  which  are  too  small  to  allow  them  to  pass.  The  solid  sub- 
stances are  termed  emboli.     These  are  very  various  in  their  nature. 

By  far  the  most  frequent  source  of  emboli  are  thrombi,  portions  of 
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which  are  carried  from  the  seat  of  their  formation  hy  the  circulation, 
and  become  arrested  in  distant  vessels — thus  constituting  embolism, 
A  thrombus  may  give  rise  to  emboli  in  various  ways.  It  may  soften 
and  break  down,  and  if  the  lumen  of  the  vessel  be  thus  restored,  its 
fragments  become  distributed  by  the  blood-current.  In  those  cases 
in  which  the  thrombus  does  not  fill  the  vessel,  portions  of  it  may 
readily  be  carried  away  by  the  bioo<l  passing  over  it.  Perhaps, 
however,  the  most  frequent  way  in  which  a  thrombus  gives  rise  to 
embolism  is  by  its  conical  end  being  broken  oiF  by  the  current  of 
blood  from  a  collateral  vessel.  The  formation  of  a  thrombus,  as 
already  described,  usually  ceases  opposite  the  entrance  of  a  large 
collateral  vessel,  and  if  its  conical  end  project  a 
little  way  into  the  cavity  of  this  vessel  it  may  be 
readily  broken  off  by  the  blood-current.  (Fig. 
68.)  It  is  especially  venous  thrombi  which  give 
rise  to  embolism  ;  the  veins  of  the  leg,  the  iliac, 
hypogastric,  and  jugular  veins  being  amongst  the 
most  common  sources.  Emboli  from  cardiac 
thrombi  are  also  exceedingly  common,  whilst 
those  from  arterial  are  the  least  frequent.  In 
embolism  originating  from  a  thrombus,  some  sud- 
den movement  or  exertion  often  determines  the 
separation  of  the  embolus. 

Emboli  may,  however,  originate  independently 
of  thrombi: — vegetations  and  calcareous  or  athe- 
romatous masses  separated  from  the  valves  of  the 
heart,  or  from  the  inner  surface  of  arteries  ;  por- 
tions of  new  growths,  as  carcinoma,  which  having 
perforated  the  vessels,  have  been  carried  away 
by  the  current ;  parasites  which  have  made  their 
way  into  the  interior  of  vessels  ;  fluid  fat  which 
has  escaped  from  the  fat-cells  and  entered  rup- 
tured bloodvessels,  such   as  occasionally  occurs  in  fractures  of  bone, 
etc.  ;    pigment   granules,  and    other  substances,  may  all   constitute 
emboli. 

The  emboli  become  arrested  in  the  first  vessels  they  meet  with 
which  are  too  small  to  allow  them  to  pass  ;  the  size  of  the  vessel  will 
consequently  depend  upon  the  size  of  the  embolus.  They  are  often 
so  minute  that  they  pass  into  and  become  impacted  in  the  smallest 
capillaries.     The  seat  of  impaction  is  usually  at  the  bifurcation  of 


A  Throtahus  in  the 
Saphenous  Vein.— 
Showing  the  projection 
of  the  conical  end  of  the 
chrom'bus  into  the  femo- 
ral vessel.  S.  Saphenous 
vein.  T.  Thrombus.  0. 
Conical  end  projecting 
into  femoral  vein.  At  v 
V,  opposite  tte  valves, 
the  thrombus  is  softened. 
(Virchow.) 
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the  vessel,  or,  where,  from  the  giving  off  of  branches,  the  calibre  is 
diminishing  rapidly.  (See  Fig.  69.)  Thus  emboli  originating  in  the 
systemic  veins  or  in  the  right  cardiac  cavities,  will  most  commonly 
become  arrested  in  the  vessels  of  the  lungs  ;  those  originating  in  the 
arteries,  the  left  cardiac  cavities,  or  the  pulmonary  veins — in  the 
systemic  arteries  and  capillaries,  especially  in  those  of  the  spleen, 
kidneys,  and  brain ;  and  those  originating  in  the  portal  venous  sys- 
tem— in  the  hepatic  branches  of  the  portal  vein.  In  some  cases,  how- 
ever, the  smallest  emboli  may  pass  through  the  capillaries  of  the  lungs 
and  become  arrested  in  those  of  the  kidneys,  spleen,  or  other  organs. 
Thus,  with  the  exception  of  emboli  originating  in  the  portal  vessels, 
the  seat  of  arrest  is  the  arteries  or  capillaries. 

The  emboli  are  usually  carried  in  the  direction  of  the  main  current ; 
hence  those  carried  by  the  aortic  stream  more  commonly  pass  into 
the  thoracic  aorta  than  into  the  carotid  and  subclavian  vessels,  and 
into  the  left  carotid  and  renal  artery  than  into  the  corresponding 
arteries  of  the  opposite  side.  Gravitation  also  influences  the  direction 
in  which  they  are  carried,  especially  those  of  large  size,  which  move 
somewhat  more  slowly  than  the  blood-stream.  Owing  to  this  they 
are  more  common  in  the  lower  lobes  and  posterior  parts,  of  the  lungs 
than  in  the  superior  and  anterior  portions  of  these  organs. 

The  embolus,  when  arrested,  may  either  completely  or  only  partially 
fill  the  cavity  of  the  vessel.  If,  as  is  frequently  the  case,  the  arrest 
takes  place  at  a  point  of  bifurcation,  the  embolus  may  partially  fill 
both  branches,  allowing  a  small  stream  of  blood  to  pass.  This  may 
break  off  portions  of  it,  and  so  cause  secondary  emboli,  which  become 
impacted  in  more  distant  vessels.  The  amount  of  obstruction  which 
immediately  follows  the  arrest  will  partly  depend  upon  the  nature  of 
the  embolus  itself.  If  the  embolus  be  from  a  soft,  recently  formed 
thrombus,  it  Avill  adapt  itself  to  the  cavity  of  the  vessel,  and  so 
completely  occlude  it.  If,  on  the  other  hand,  it  is  irregular  in  shape 
and  firm  in  consistence,  as  when  derived  from  a  calcified  cardiac  vege- 
tation, it  may  not  fill  the  vessel,  but  allow  a  small  current  of  blood 
to  pass  it. 

The  arrest  of  the  embolus,  and  the  consequent  obstruction  to  the 
circulation,  is  followed  by  the  formation  of  thrombi  behind  and  in 
front  of  it,  which  extend  as  far  as  the  entrance  of  the  first  large 
collateral  vessels.  (Fig.  69.)  If  the  embolus  does  not  completely 
fill  the   vessel,  coagulum   is  deposited  in  successive  layers  upon  its 


190 


CHANGES    IN    THE    BLOOD    AND    CIRCULATION. 


Embolus  impacted 
at  the  Bifurcation  of 
a  Branch  of  the  Put- 
laonary  Artery, — 
Showing  the  formation 
of  thrombi  behind  and 
in  front  of  it,  and  tlie 
.  extension,  of  these  as 
far  as  the  entrance  of 
the  next  collateral  ves- 
sels. £.  Embolus,  tt'. 
Thrombi.     (Virchow.) 


Fig.  69.  surface  until  the  occlusion  of  the  vessel  is  complete, 

and  then  the  secondary  thrombus  extends,  as  in  the 
former  case,  until  it  meets  with  a  current  of  blood 
strong  enough  to  arrest  its  progress.  If  the  em- 
bolus is  a  portion  of  a  soft  thrombus,  it  will  in  most 
cases  be  impossible  to  distinguish  it  from  the  sec- 
ondary thrombus  which  surrounds  it.  If,  however, 
it  is  a  calcareous  mass,  or  a  portion  of  an  old  throm- 
bus, it  may  usually  be  distinguished  from  the  more 
recent  secondary  coagulum. 

Emboli  may,  in  rare  cases,  become  absorbed. 
They  may  also,  when  derived  from  thrombi,  become 
organized  or  soften.     The  changes  in  the  secondary 
thrombi  are  similar  to  those  already  described  as 
occurring  in  the  primary — comprising  adhesion  to 
the  wall  of  the  vessel,  softening,  and  organization. 
Results. — The  results  of  embolism  are  of  two 
kinds — those  depending  upon    the  mechanical  ob- 
struction to  the  circulation,  and  those  produced  by  the  irritating  or 
infective  properties  of  the  emboli  themselves. 

Changes  in  the  Obstructed  Vessels. — The  first  series  of  changes 
are  those  occurring  in  the  walls  of  the  vessel  within  which  the  embo- 
lus becomes  arrested.  These  changes  depend  upon  the  mechanical 
and  physiological  properties  of  the  embolus.  If  the  embolus  pos- 
sesses no  infective  properties,  being  derived  from  a  source  where  no 
septic  changes  are  taking  place,  it,  together  with  the  thrombus  which 
it  causes  to  form  around  and  beyond  it,  usually  becomes  organized  or 
reabsorbed,  and  the  walls  of  the  vessel  become  more  or  less  thickened. 
Or,  if  the  embolus  has  rough  surfaces,  as  when  derived  from  a  calca- 
reous vegetation  in  the  heart,  it  may  produce  some  inflammation  of 
the  vessel.  When,  on  the  other  hand,  the  embolus  is  impregnated 
with  septic  pus,  or  with  other  putrid  inflammatory  products,  it  causes 
an  inflammation  and  sloughing  of  the  walls  of  the  vessel  within  which 
it  is  impacted,  which  may  extend  for  some  distance  into  the  surround- 
ing tissues,  precisely  similar  to  what  has  been  already  described  as 
occurring  in  the  walls  of  a  vein  which  contains  a  puriform  thrombus. 
The  vessels  also  undergo  important  changes  as  the  result  of  depri- 
vation of  arterial  blood.  Owing  to  these  changes,  which  have  been 
already  described  in  the  chapter  on  Local  Ansemia,  the  vessels  lose 
their  power  of  retaining  the  blood,  allowing  the  liquor  sanguinis  and 
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blood  corpuscles  to  escape,  and  ultimately  they  become  necrotic  and 
rupture.     (See  "Hemorrhagic  Infarction.") 

Allusion  must  be  made  here  to  embolism  as  a  cause  of  aneurism. 
That  aneurisms,  especially  of  the  cerebral  arteries  in  young  people, 
are  often  due  to  embolism  is  now  pretty  generally  admitted  by  pathol- 
ogists. With  reaiard  to  the  mode  in  Avhich  the  embolus  causes  dilata- 
tion  of  the  artery,  although  this  may  differ  in  different  cases,  an 
injurious  influence  of  the  embolus  upon  the  walls  of  the  artery,  and 
a  consequent  inflammatory  softening  of  the  vessel,  is  probably  the 
most  common  condition. 

Changes  in  the  Organ. — Important  changes  take  place  in  the  organ 
or  tissue,  the  vessels  of  which  have  become  plugged  by  the  embolus. 
The  first  effect  of  the  plug-^ing  of  a  vessel  by  an  embolus,  is  the 
arrest  of  the  circulation  through  it,  and  if  the  vessel  be  the  main 
nutrient  or  functional  artery,  this  is  followed  by  the  sudden  cessation 
of  the  function  and  nutrition  of  the  part.  Thus,  plugging  of  one  of 
the  larger  arteries  in  the  brain  is  followed  by  sudden  loss  of  con- 
sciousness and  paralysis  (apoplexy) ;  plugging  of  the  pulmonary 
artery,  by  sudden  asphyxia ;  and  of  the  coronary  arteries,  by  sudden 
paralysis  of  the  heart.  The  subsequent  changes  will  depend  upon  the 
structure  of  the  organ,  the  arrangement  of  its  vessels,  the  facility 
with  which  a  collateral  circulation  can  be  established,  and  the  nature 
of  the  embolus.  If  the  circulation  be  quickly  restored  by  the  col- 
lateral vessels,  a  sufficient  arterial  anastomosis  being  established 
behind  the  obstructed  artery,  the  part  recovers  itself  without  under- 
going any  structural  change,  and  its  nutrition  and  functions  are  restored. 
If,  however,  this  is  not  the  case,  the  vessels  and  surrounding  tissues 
may  ultimately  lose  their  vitality.  The  interference  with  the  cir- 
culation is  partly  due  to  the  thrombosis  which  occurs  around  the 
impacted  embolus.  The  organs  in  which  the  arrangement  of  the  blood- 
vessels is  such  that  the  circulation  cannot  be  readily  restored  by  the 
anastomosing  vessels,  and  consequently  those  in  which  necrotic  changes 
most  commonly  result  from  embolism,  are  the  spleen,  the  kidneys,  the 
lungs,  the  brain,  and  the  retina.  (Fig.  70.)  These  arteries  with 
which  anastomoses  do  not  exist. are  called  by  Cohnheim,  as  already 
stated,  "  terminal"  arteries.  (See  "  Local  Ancemia.")  The  area  of 
tissue  from  which  the  supply  of  blood  has  been  cut  off  is  usually  sur- 
rounded by  a  zone  of  intense  hypersemia,  which  results  from  the  stress 
which  is  thrown  upon  the  collateral  vessels.  The  zone  of  hypersemia 
is  very  characteristic,  and  indicates  at  once  the  nature  of  the  lesion. 
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When,  owing  to  the  absence  of  sufficient  arterial  anastomosis  (when 
terminal  arteries  are  blocked),  the  circulation  cannot  be  restored,  the 


Embolic  Kidney. — From  a  case  of  aneurism  of  the  abdominal  aorta.     Numerous  small  yellow- 
ish-white patches  were  seen  scattered  through  the  cortices  of  the  organs.     X  200. 

vessels  in  the  embolic  area  become  so  much  altered  that  exudation, 
emigration,  and  hemorrhage  may  take  place,  and  thus  may  be  pro- 
duced a  tract  of  tissue  within  which  the  circulation  has  become 
arrested,  and  which  is  more  or  less  extensively  infiltrated  with  blood. 
This  is  known  as  a  hemorrltayic  infarct      These  hemorrhagic  infarcts 

are  very  frequently  met  with,  especially  in 
Fig- "71.  the  lungs,  spleen,  and  kidneys.     They  are 

blackish  red,  firm  masses  of  consolidation, 
and  owing  to  the  distribution  of  the  blood- 
vessels they  are  usually  wedge-shaped, 
the  apex  of  the  cone  being  towards  the 
centre  of  the  organ.  The  more  complete 
the  obstruction  and  the  more  vascular  the 
tissue,  the  greater  is  the  amount  of  in- 
farction, and  the  more  rapid  is  the  soft- 
ening and  disintegration  that  ensues. 
(Fig  71.) 

This  vascular  engorgement  of  the  embolic 
area  Avas  formerly  supposed  to  be  due  to 
the  increased  stress  which  is  thrown  on 
the  collateral  vessels.  The  investigations 
of  Cohnheim,  however,  already  alluded  to, 
show  that  it  is  really  mainly  owing  to  the 


Diagram  of  a  Heynorrliacjic 
Infarct. — a.  Artery  obliterated  by 
an  embolus  (e).  v.  Vein  filled 
with  a  secondary  thrombus  {th). 
1.  Centre  of  infarct  which  is  be- 
coming disintegrated.  2.  Area  of 
extravasation.  3.  Area  of  colla- 
teral hyperemia.     (0.  Weber.) 
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fact  that  when  the  force  of  the  blood  stream  in  the  artery  is  anni- 
hilated by  the  impaction  of  the  embolus,  there  is  a  backward  pressure 
and  regurgitation  from  the  veins  into  the  capillaries,  so  that  there  is 
produced  considerable  venous  engorgement  of  the  last-named  vessels. 
The  vitality  of  the  vessels  gradually  becoming  so  much  impaired  that 
they  are  unable  to  retain  the  blood,  this  escapes  into  the  tissues. 
(See  "  Local  Anaemia.")  The  infarction  consequently  does  not  occur 
immediately  after  the  impaction  of  the  embolus,  but  only  after  the 
lapse  of  a  certain  time. 

The  subsequent  changes  which  take  place  in  the  infarct  depend  upon 
its  size,  upon  the  extent  to  which  the  circulation  in  it  is  interfered 
with,  and  upon  the  nature  of  the  embolus  which  caused  the  infarction. 
If  the  infarct  is  small  and  the  embolus  possesses  no  septic  properties, 
the  coagulated  blood  may  gradually  become  decolorized,  and  the  mass 
undergo  a  gradual  process  of  absorption.  The  infarct  then  changes 
from  a  dark  red  to  a  brown  or  yellow  tint,  its  more  external  portions 
become  organized  into  connective  tissue,  and  the  whole  gradually 
contracts,  until  ultimately  a  cicatrix  may  be  all  that  remains  to 
indicate  the  change.  If,  however,  the  infarction  is  considerable, 
the  central  portions  may  undergo  a  certain  amount  of  molecular 
disintegration  and  softening.  This  may  subsequently  dry  up  and 
become  encapsuled.  In  all  these  secondary  changes  which  take  place 
in  the  infarct,  its  most  external  portions  are  surrounded  by  a  red  zone 
of  hyperaemic  tissue.     This  is  exceedingly  characteristic. 

If  an  embolus  possesses  septic  properties,  as  when  it  is  derived  from 
a  part  where  putrefactive  inflammatory  changes  are  going  on,  it  sets 
up  similar  inflammatory  processes  both  in  the  vessel  within  which  it 
becomes  impacted,  and  also  in  the  surrounding  tissues.  These  septic 
inflammatory  changes  lead  to  the  formation  of  abscesses,  which  are 
known  as  embolic  or  metastatic  abscesses.  The  formation  of  the  ab- 
scess may  be  associated  with  more  or  less  infarction  and  necrosis  of  the 
embolic  area.  Colonies  of  bacteria  are  almost  invariably  found  in 
these  abscesses,  and  it  is  to  the  presence  of  these  organisms  that 
the  infective  properties  of  the  embolus  are  probably  due.  This  sub- 
ject will  be  considered  further  in  the  chapter  on  "  Septicaemia  and 
Pyaemia." 
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Thrombosis  and  Embolism  of   the  Brain. 

Thrombosis  and  embolism  are  the  most  common  causes  of  cerebral 
softenmgs. 

Softening  from  Thrombosis. — This  is  commonly  the  result  of  athero- 
matous, calcareous,  or  syphilitic  changes  in  the  cerebral  arteries. 
Such  changes  cause  a  diminution  in  the  lumen  or  a  roughening  of 
the  internal  surface  of  the  vessels,  impair  their  elasticity  and  con- 
tractility, and  so  favor  the  occurrence  of  thrombosis.  As  a  result  of 
the  interference  with  the  supply  of  blood,  the  cerebral  substance 
undergoes  a  more  or  less  rapid  process  of  necrosis,  such  as  has  been 
already  described.  (See  "  Cerebral  Softening.")  The  softened  por- 
tions, when  recent,  and  when  the  obstruction  is  rapidly  induced,  are 
often  of  a  reddish  color,  although  with  age  they  gradually  become 
decolorized.  In  the  more  gradually  induced  obstructions  the  color  of 
the  softened  tissue  is  usually  white. 

Softening  from  Embolism. — The  softening  resulting  from  embo- 
lism is,  for  the  most  part,  entirely  dependent  upon  the  obstruction  to 
the  circulation  caused  by  the  embolus  and  by  the  resulting  thrombo- 
sis. It  is  rapidly  induced  and  is  often  attended  by  the  extravasation 
of  blood,  when  it  constitutes  one  form  of  acute  red  softening.  If  the 
interference  with  the  circulation  be  slight,  there  may  be  no  extrava- 
sation of  blood  and  the  process  of  disintegration  may  be  more  grad- 
ual, so  that  the  softened  portions  are  white  in  color,  and  the  condition 
then  more  resembles  the  chronic  white  softening  already  described  as 
resulting  from  degeneration  of  the  cerebral  bloodvessels.  (See 
"Cerebral  Softening.")  The  softened  tissue  will  also  be  white  in 
color  when  one  of  the  large  vessels  is  obstructed,  so  that  a  large  por- 
tion of  one  hemisphere  loses  its  vitality.  The  vessel  most  frequently 
blocked  is  the  middle  cerebral  artery,  in  some  part  of  its  course; 
and  in  the  majority  of  cases  it  is  that  of  the  left  side.  In  almost  all 
cases  in  which  softening  of  the  cerebral  substance  results  from  embo- 
lism, the  embolus  is  arrested  in  one  of  the  vessels  beyond  the  circle 
of  Willis,  because  here  the  circulation  cannot  be  readily  restored  by 
the  collateral  vessels. 

When  the  interference  with  the  circulation  is  attended  by  vascular 
engorgement  and  extravasation  of  blood,  the  softened  portion,  in  the 
early  stage,  is  either  of  a  uniform  dark-red  color,  or  presents  nu- 
merous red  hemorrhagic  points.  The  softening  is  most  marked  in  the 
centre,  whilst  the  hypersemia  and  redness  may  extend  for  some  dis- 
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tance  around  it.  Under  the  microscope,  the  softened  portion  is  seen  to 
consist  of  broken-down  nerve  fibres,  altered  blood-corpuscles,  granules 
of  fat,  and  the  large  granular  corpuscles  already  described.  (See  Fig. 
15.)  The  surrounding  capillaries  are  dilated  and  filled  with  coagula, 
and  the  granular  corpuscles  envelop  their  walls.  In  a  more  advanced 
stage  all  trace  of  nervous  structure  is  lost,  the  softened  mass  becomes 
decolorized,  and  passes  from  a  dark-red  color  to  a  chocolate,  brown, 
yellow,  or  even  white.  It  may  liquefy  and  form  a  cyst;  more  com- 
monly, however,  it  gradually  dries  up,  and  a  process  of  repair  takes 
place  by  the  growth  of  the  surrounding  neuroglia,  which  forms  a  fibrous 
network  in  the  place  of  the  softened  tissue.  This  contracts,  and  ulti- 
mately a  cicatrix  with  hgematoidin  crystals  may  be  all  that  remains. 

E,ed  softening  from  embolism  is  often  very  dijfficult  to  distinguish 
in  the  post-mortem  room  from  that  which  results  from  thrombosis. 


CHAPTER  XXVIII. 

LEUKAEMIA. 

Leukemia,  or  leucocythsemia,  is  a  disease  characterized  by  a  con- 
siderable and  permanent  increase  in  the  number  of  white  corpuscles 
of  the  blood,  by  a  diminution  in  the  number  of  the  red  corpuscles, 
and  by  enlargement  of  some  of  the  lymphatic  organs.  The  lymphatic 
organ  most  frequently  involved  is  the  spleen.  This  is  enlarged  in  the 
great  majority  of  cases  (Splenic  Lukgemia).  The  enlargement  of 
the  spleen  is  sometimes  associated  with  enlargement  of  the  lymphatic 
glands,  and  sometimes,  although  much  less  frequently,  with  an  increase 
in  the  medulla  of  bones.  In  rare  cases  the  lymphatic  glands  only  are 
involved  (Lymphatic  Lukaemia),  and  cases  have  been  described  by 
Neumann  and  others  in  which  the  osseous  medulla  was  principally 
affected.  In  most  cases  of  leuksem-ia  an  overgrowth  of  lymphatic  tissue 
in  other  organs  occurs  sooner  or  later  in  the  course  of  the  disease. 

Leucoeytosis. — Before  proceeding  with  the  consideration  of  leu- 
kgemia  it  will  be  well  to  allude  briefly  to  that  slight  and  temporary 
increase  in  the  number  of  white  blood-corpuscles  which  has  been 
termed  "leucoeytosis."     This    differs  essentially  from  leukaemia  in 
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this  respect,  that  the  increase  in  the  number  of  white  corpuscles  is 
only  temporary,  and  is  not  necessarily  associated  with  any  diminution 
in  the  number  of  the  red.  Further — the  increase  is  never  nearly  so 
great  as  in  leukaemia,  rarely  more  than  forty  or  fifty  being  seen  in  the 
quarter-inch  field  of  the  microscope. 

Such  slight  and  temporary  increase  in  the  number  of  white  blood- 
corpuscles  occurs  in  many  conditions.  Physiologically,  it  occurs  after 
a  meal,  and  in  the  latter  months  of  pregnancy.  In  many  of  the 
acute  pyrexial  diseases,  especially  in  those  in  which  there  is  acute 
swelling  of  lymphatic  structures,  as  in  typhoid  and  scarlet-fever,  and 
in  septicaemia,  there  is  often  a  marked  excess  of  white  corpuscles. 
After  large  losses  of  blood  also,  there  is  an  increase.  'These  con- 
ditions are  only  temporary,  and  do  not  appear  to  interfere  either  with 
the  circulation  or  Avith  the  general  health. 

Pathology. — ^The  pathology  of  luekaemia  is  still  exceedingly  ob- 
scure, and  will  probably  remain  so  until  our  knowledge  of  the 
physiology  of  the  blood  and  the  origin  and  fate  of  the  blood-cor- 
puscles is  more  complete.  Physiologically,  we  know  that  the  white 
corpuscles  originate  in  the  lymphatic  organs,  from  which  they  pass 
into  the  blood,  either  directly  or  through  the  lymphatic  vessels  ;  and 
it  is  now  generally  believed  that  the  red  corpuscles  originate  from  the 
white,  the  latter  being  transformed  mainly  in  the  spleen.  Owing  to 
the  enlargement  of  one  or  more  of  the  lymphatic  organs  which  always 
exists  in  leukaemia,  it  has  been  supposed  that  the  increase  in  the 
number  of  the  white  corpuscles  which  characterizes  the  disease  is 
due  to  their  excessive  production  by  the  enlarged  organs,  such  as 
occurs  in  some  cases  of  leucocytosis.  Inasmuch,  however,  as  there 
is  not  onlv  an  increase  in  the  number  of  white,  but  a  diminution  in 
the  number  of  red,  this  hypothesis  is  insuificient  to  account  for  the 
blood  change.  Further — lymphatic  organs  may  become  enormously 
enlarged  without  the  production  of  any  leu- 
FiG.  72,  ksemia.     This  occurs,  for  example,  notably  in 

rr^tSfe  *'^®  spleen  in  Splenic  A^icemia,  which  disease, 

r^n^^'^^^r\  with    the   exception  of   the  increase  in  white 

Cpj^m,  blood-corpuscles,  is    precisely  similar   to    leu- 


O  od^OCT  koemia ;    and    also    in    the    lymphatic    glands 


^-^  C^  in  Hodgkin's  disease.     Although,  as  already 

Leukamio  Blood.— Yvom  stated,  the   subjcct  is  stiU    iuvolvcd  in  much 

a  young    man   aged  twenty-  •,         ,i            •                           i       i_     i    i         -ir-      i 

four,  with  enormous  enlarge-  obscurity,  the  vicw  promulgated  by    Virchow 

ment  of  the  spleen.  X  200.  more  than   tweuty  years  ago    accounts   most 
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satisfactorily  for  the  blood  change  : — -it  is  that  the  normal  transfor- 
mation of  white  corpuscles  into  red  is  imperfectly  performed,  so  that 
not  only  is  the  number  of  white  increased,  but  that  of  the  red 
diminished.  It  is  probable  that  this  diminished  transformation  of  the 
white  corpuscles  is  the  most  important  element  in  most  cases  of 
leukaemia,  although  it  may  be  associated  with  an  increased  production. 
Both  the  diminished  transformation  and  the  increased  production  take 
place  tin  the  enlarged  lymphatic  organs,  and  all  we  can  say  at  present 
in  explanation  of  the  process  is,  that  the  function  of  one  or  more  of 
these  organs  is  imperfectly  performed.  The  enlargement  of  the  lym- 
phatic organs  is  with  little  doubt  due  to  new  growth,  and  not,  as  has 
been  suggested  by  some,  simply  to  the  accumulation  within  them  of 
the  white  corpuscles  which  exist  in  such  large  numbers  in  the  blood. 

Histology. — Blood. — The  diminution  in  the  number  of  white  cor- 
puscles varies  very  considerably  in  diiferent  cases.  A  proportion  of 
one  white  to  ten  red  is  quite  common,  and  often  there  are  as  many  as 
one  to  three.  (Fig.  72.)  This  increase  gives  to  the  blood  a  paler 
and  more  opaque  appearance  than  natural.  In  the  earlier  stages  of 
the  disease  the  proportion  may  not  be  more  than  one  to  twenty  or 
forty.  The  whi+e  corpuscles  sometimes  resemble  the  natural  ones,  but 
often  they  are  somewhat  larger  and  more  granular.  This  is  especially 
the  case  in  splenic  leukaemia,  whereas  when  the  lymphatic  glands  are 
principally  affected,  many  of  the  corpuscles  are  usually  smaller  than 
natural.     Some  of  them  are  often  more  or  less  fattily  degenerated. 

The  red  corpuscles,  like  the  white,  vary  in  the*  diminution  of  their 
number.  They  may  be  reduced  to  one  half  or  a  quarter  the  normal. 
They  are  usually  natural  in  appearance,  but  sometimes  they  are  dis- 
tinctly paler  than  in  health.  Occasionally  they  appear  to  be  unusually 
soft,  and  exhibit  a  tendency  to  stick  together 
instead  of  forming  the  natural  rouleaux.     In  ^^^"  ' 

a  case  of  splenic  anaemia  recently  under  my  q 

care  these  characters  were  especially  marked.       ^-^^J^oa/ 
(Fig.  73.)      The   diminution  in  the   number  ^ 

and  the  impairment  of  the  quality  of  the  red 
corpuscles,  which  exists  not  only  in  leukaemia 
but  in  most  cases  of  great  splenic  enlarge- 

.      n        .,  •  1  •    1  •  Blood  from  a  case  of  Sple- 

ment,  accounts  for  the  anaemia  which  exists    nie  AncBmia.--From  a  middie- 

in  these  conditions.     In  addition  to  the  red     *''=®*^ '"''''  "^'^^  s"""^^  enlarge- 
ment of  the  spleen.    X  200. 

and  white  corpuscles,  Klebs  and  others  have 

found  nucleated  red  corpuscles  in  leukaemic  blood  ;  and  minute,  color- 
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less,  octohedral  crystals  of  an  albuminous  character  have  been 
discovered  by  Charcot  and  Zenker  in  the  blood  and  certain  organs. 
The  coagulating  power  of  the  blood  in  leukaemia  is  much  diminished, 
and  when  the  liquid  is  allowed  to  stand  the  white  corpuscles  form  a 
creamy  layer  upon  its  surface. 

Spleen. — In  this,  which  is  much  the  most  important  oi'gan  in  the 
production  of  leukaemia,  the  change  is  characterized  mainly  by 
increased  growth.  The  organ  becomes  enlarged,  and  usually  enor- 
mously so.  The  enlargement  is  uniform,  so  that  the  shape  of  the 
organ  is  but  little  altered.  The  capsule  is  often  thickened,  and  there 
are  usually  adhesions  with  the  adjacent  viscera.  The  consistence  in 
the  later  stages  is  commonly  distinctly  firmer  than  natural.  The  cut 
surface  is  smooth,  of  a  grayish  or  brownish-red  color,  and  thickened 
trabeculfe  can  often  be  seen  marking  it  as  whitish  lines.  The 
Malpighian  corpuscles,  although  they  may  be  slightly  enlarged  in  the 
earlier  stages  of  the  disease,  are  seldom  prominent,  and  they  are  often 
not  visible  when  the  splenic  enlargement  is  advanced.  In  exceptional 
cases,  however,  and  especially  when  the  lymphatic  glands  are  involved 
they  may  form  prominent  growths.  Sometimes  wedge-shaped  masses 
of  a  dark  red  or  reddish-yellow  color  are  seen  near  the  surface  of  the 
organ.     These  are  probably  infarctions  of  embolic  origin. 

"When  the  spleen  is  examined  raicroscopiclly,  its  structure  is  found 
to  be  but  little  altered,  the  enlargement  being  due  mainly  to  an  in- 
crease of  the  splenic  pulp.  The  trabecular  tissue  is  also  increased 
and  thickened,  and  becomes  increasingly  so  as  the  splenic  enlarge- 
ment advances.  The  Malpighian  corpuscles  are  but  little  increased 
in  size,  and  sometimes  they  are  atrophied. 

Lymphatic  Grlands. — The  enlargement  of  the  lymphatic  glands  is 
much  less  in  splenic  leukaemia  than  in  those  cases  in  which  the  glands 
are  primarily  and  principally  aifected.  In  splenic  lukaemia  one  or 
more  groups  of  glands  are  slightly  enlarged  in  about  one-third  of  the 
cases.  The  glands  are  rarely  increased  in  consistence,  and  are 
usually  freely  movable.  On  section  they  are  of  a  grayish-red  color, 
often  mottled  with  hemorrhages.  Microscopically,  the  enlarged 
glands  present  a  normal  structure. 

In  some  cases  this  excessive  development  of  lymphatic  structures 
takes  place  in  other  parts.  The  follicles  of  the  intestiyie,  and  the 
medulla  of  hone.,  are  those  most  commonly  involved.  In  the  intes- 
tines, the  follicles  may  become  so  much  enlarged  as  to  form  distinct 
projections  from  the  mucous  membrane,  although  this  is  less  common 
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than  in  Hogkin's  disease.  The  enlarged  follicles  may  also  ulcerate. 
The  medulla  of  bones  is  occasionally  increased,  and,  as  already 
stated,  cases  have  been  described  in  which  this  tissue  was  primarily 
and  principally  aifected.  It  is  increased  in  quantity  and  altered  in 
quality.  It  is  usually  softer  than  natural,  and  of  a  grayish  or  grayish- 
yellow  color.  Microscopically,  the  fat  cells  are  seen  to  be  replaced 
to  a  great  extent  by  lymphoid  elements. 

In  the  course  of  the  disease  a  new  growth  of  lymphatic  tissue  or 
an  infiltration  with  lymphatic  elements  usually  takes  place  in  non- 
lymphatic  structures,  principally  in  the  liver  and  kidneys,  less 
frequently  in  the  lungs  and  muscle.  The  new  growth  in  these  organs 
sometimes  forms  distinct  tumors,  but  much  more  commonly  exists  as 
an  infiltration.  How  far  these  lymphoid  growths  are  the  result  of  a 
hyperplasia  of  the  cells  in  the  interstitial  tissue  of  the  organ  in  which 
they  are  situated,  and  how  far  an  emigration  of  the  leucocytes,  which 
exist  in  such  large  numbers  in  the  blood,  takes  part  in  their  formation, 
is  unknown.  The  former,  however,  is  probably  the  most  important 
factor  in  the  process. 

The  organ  which  is  most  frequently  affected  is  the  liver.  Here 
the  vessels  generally  are  enlarged  and  distended  with  white  blood-cor- 
puscles. Accumulations  of  corpuscles  and  lymphoid  tissue  are  seen 
between  the  acini,  and  extending  along  the  intercellular  network  into 
the  acini  themselves,  so  that  the  lobules  are  sometimes  seen  to  be  clearly 
mapped  out  by  a  grayish-white  interlobular  infiltration.  As  this 
increases,  the  liver-cells  become  compressed  and  atrophy,  until  ulti- 
mately the  lobules  may  be  replaced  entirely  by  it.  Associated  with 
this  infiltration  there  is  usually  a  formation  of  small,  round,  whitish 
lymphoid  nodules,  somewhat  resembling  gray  tubercles.  These  also 
are  situated  in  the  interlobular  tissue.  Owing  to  these  changes,  the 
liver  becomes  very  considerably  increased  in  size. 

In  the  kidneys,  which  are  also  frequently  affected,  the  change  is 
similar  to  that  in  the  liver.  Here  also  it  consists  for  the  most  part 
in  an  infiltration,  with  which  may  be  associated  the  formation  of 
roundish  nodules  and  masses. 
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CHAPTER  XXIX. 


INFLAMMATION. 


The  morbid  processes  which  have  thus  far  been  described  have 
been  characterized  mainly  by  alterations  in  the  nutritive  activity  of 
the  histological  elements  of  the  tissues ;  or  by  changes  in  the  circula- 
tion, or  in  the  blood.  In  hiflammation  some  alteration  in  the  walls 
of  the  bloodvessels  appears  to  be  the  essential  part  of  the  process. 

Inflammation  may  be  defined  to  be  the  succession  of  changes  which 
takes  place  in  a  living  tissue  as  the  result  of  some  kind  of  injury, 
provided  that  this  injury  be  insufficient  immediately  to  destroy  its 
vitality.  With  regard  to  the  nature  of  the  injury — it  may  consist  in 
some  direct  damage  to  the  tissue,  either  by  mechanical  or  chemical 
agents,  or  by  substances  conveyed  to  it  by  means  of  the  bloodvessels 
or  lymphatics ;  or  the  injury  may  be  indirect,  as  in  some  cases  of  in- 
flammation of  internal  organs  arising  from  exposure  to  cold.  In  all 
cases,  however,  some  injury  of  the  tissue — an  injury  which  impairs, 
and  if  not  of  suflficient  intensity  would  destroy,  its  vitality — precedes 
the  occurrence  of  the  local  changes  which  constitute  the  inflammatory 
process. 

The  exact  nature  of  these  changes  has,  for  the  most  part,  been 
ascertained  during  the  past  twelve  years,  mainly  owing  to  the  experi- 
mental researches  of  Professors  Cohnheim,  Strieker,  and  Burdon 
Sanderson.  The  method  of  investigation  has  consisted  in  the  artificial 
production  of  inflammation  in  the  lower  animals,  and  the  observation 
of  the  process  as  thus  induced.     The  process  comprises — 

1st.    Changes  in  the  bloodvessels  and  circulation. 

2d.  Exudation  of  liquor  sanguinis  and  migration  of  blood-corpus- 
cles ;  and 

3d.  Alterations  in  the  nutrition  of  the  inflamed  tissue. — 

It  will  be  well,  in  the  first  place,  to  consider  each  of  these  sepa- 
rately, in  the  order  in  which  they  occur,  and  subsequently  to  endeavor 
to  point  out  hoAV  far  a  caudal  relation  exists  between  them. 

I.  Changes  in  the  Bloodvessels  and  Circulation. — Changes 
in  the  bloodvessels  and  circulation,  resulting  in  increased  vascularity, 
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have  ever  been  regarded  as  playing  a  most  important  part  in  inflam- 
mation, as  upon  them  principally  depend  those  signs  of  the  process 
which  are  most  obvious  during  life.  The  redness,  heat,  and  swelling, 
which  are  so  constantly  met  with  in  inflamed  tissues,  are  in  great 
measure  due  to  the  attendant  hypersemia.  The  swelling,  however, 
is  in  most  cases  dependent  rather  upon  the  effusion  than  upon  the 
over-fulness  of  the  bloodvessels. 

These  changes  in  the  bloodvessels  and  circulation  are  essential  con- 
stituents of  inflammation,  both  in  vascular  and  in  non-vascular  tissues. 
In  the  latter,  which  comprise  the  cornea  and  cartilage,  they  take  place 
in  the  adjacent  vessels  from  which  these  tissues  derive  their  nutritive 
supply.  The  nature  of  these  vascular  changes  has  been  studied  by 
the  artificial  production  of  inflammation  in  transparent  tissues,  in 
which  the  circulation  can  be  readily  observed  ;  the  web,  mesentery, 
and  tongue  of  the  frog,  and  the  wing  of  the  bat,  being  most  conveni- 
ent for  this  purpose.  The  phenomena,  as  observed  in  the  mesentery 
of  the  frog,  which  has  been  previously  curarized,  may  be  thus  briefly 
described:  — 

The  first  effect  of  injury  of  the  mesentery — mere  exposure  to  the 
air  being  sufficient  for  the  purpose — is  to  cause  dilatation  of  the 
arteries,  and  after  some  interval  a  similar  dilatation  of  the  veins  and 
capillaries.  The  dilatation  of  the  arteries  commences  at  once,  and  is 
not  preceded  by  any  contraction.  It  gradually  increases  for  about 
twelve  hours,  and  is  accompanied  also  by  an  increase  in  the  length  of 
the  vessels,  so  that  they  become  more  or  less  tortuous.  This  enlarge- 
ment of  the  bloodvessels  is  associated  at  the  commencement  of  the 
process  with  an  acceleration  in  the  flow  of  blood ;  this,  however, 
rarely  lasts  more  than  an  hour,  and  is  followed  by  a  considerable 
retardation  in  the  circulation,  the  vessels  still  remaining  dilated. 
These  alterations  in  the  rapidity  of  the  blood-flow  cannot  be  owing  to 
the  increase  in  the  calibre  of  the  vessels,  which  remain  throughout 
dilated. 

It  has,  however,  long  been  known  that  the  acceleration  of  the  blood- 
flow  in  an  injured  part — the  so-called  determination  of  blood,  which 
was  so  correctly  described  more  than  thirty  years  ago  by  Dr.  C.  J. 
B.  Williams,  is  not  necessarily  followed  by  retardation.  It  may  grad- 
ually subside  without  retardation  or  any  of  the  essential  phenomena 
of  inflammation  taking  place.  Cohnheim  has  consequently  stated  in 
his  more  recent  researches  on  inflammation,  that  the  dilatation  of  the 
vessels  and  the  increased  velocity  of  the  blood-current  which  ensue 
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immediately  after  the  infliction  of  the  injury  are  only  temporary  and 
accidental.  They  may  even,  in  some  cases,  be  followed  by  contrac- 
tion before  the  permanent  dilatation  commences.  The  permanent 
dilatation  and  diminished  velocity,  on  the  other  hand,  come  on  slowly 
and  are  permanent,  and  these  must  be  regarded  as  the  proper  vascular 
phenomena  of  inflammation.  These  proper  phenomena  may  be 
induced  without  the  previous  occurrence  of  the  accidental  ones.^ 

Returning  to  the  observation  of  the  frog's  mesentery — the  retarda- 
tion of  the  circulation  in  the  dilated  vessels  is  sometimes  seen  to  take 
place  somewhat  suddenly,  and  it  is  usually  first  observable  on  the 
venous  side  of  the  capillary  network.  As  the  blood-stream  becomes 
slower,  the  tvliite  corpuscles,  which  naturally  tend  to  move  slowly 
along  the  sides  of  the  veins,  gradually  accumulate  in  these  vessels, 
and  ultimately  they  may  nearly  fill  them.  The  red  corpuscles  also 
accumulate,  but  more  especially  in  the  capillaries ;  and  thus  the  veins 
and  capillaries  become  filled  with  corpuscles.  The  circulation  becomes 
slower  and  slower  until  in  many  of  the  vessels  the  blood  almost  com- 
pletely stagnates,  and  the  accumulated  corpuscles  oscillate  slightly 
to  and  fro  with  the  cardiac  systole.  This  stagnation  of  the  circula- 
tion in  the  dilated  vessels  constitutes  the  condition  known  as  inflam- 
matory stasis.  Whilst  these  changes  are  taking  place,  the  mesentery 
gradually  becomes  increasingly  obscured  by  small  cell  forms.  These 
are  white  corpuscles  which  have  emigrated  from  the  vessels.  The 
phenomena  of  emigration  will  be  considered  subsequently. 

II.  Exudation  of  Liquor  Sanguinis  and  Migration  of  Blood- 
Corpuscles. — Another  constituent  of  the  inflammatory  process  con- 
sists in  the  exudation  of  the  liquor  sanguinis  and  the  migration  of 
the  blood-corpuscles. 

o.  Migration  of  Blood- Corpuscles.- — The  migration  of  the  white 
blood- corpuscles  (leucocytes)  through  the  walls  of  the  bloodvessels 
was  first  described,  although  very  incomjDletely,  by  Dr.  W.  Addison 
in  1842.^  This  observer  stated  as  the  result  of  his  researches,  that 
in  inflammation  these  corpuscles  adhered  to  the  walls  of  the  vessels 
and  passed  through  them  into  the  surrounding  tissues.  In  18-16  Dr. 
Augustus  Waller  described  more  fully  the  same  phenomenon,  and 
from  his  description  there  can  be  little  doubt  that  he  actually  observed 


'  "  Neue  Untersnchungen  iiber  die  Eiitzunduiig,"  Cohnlieim,  1873. 
2  "Experimental  and  Practical   Researches  on  Inflammation.''      Trans.    Prov. 
Med.  Association,  1842. 
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the  emigration  of  corpuscles.'  Both  these  observers  concluded  that 
the  escaped  blood-corpuscles  became  pus-corpuscles.  Their  observa- 
tions, hoAvever,  were  but  little  thought  of  and  were  soon  forgotten, 
and  it  was  not  until  1867,  when  similar  investigations  were  instituted 
quite  independently  by  Professor  Cohnheim,  in  Berlin — to  whose 
minute  researches  we  must  ascribe  most  of  our  present  knowledge  on 
this  subject — that  the  emigration  of  blood-corpuscles  came  to  occupy 
an  important  place  in  the  pathology  of  inflammation.^ 

The  emigration  may  be  observed  in  the  mesentery  of  a  frog  which 
has  previously  been  paralyzed  by  the  subcutaneous  injection  of  curare. 
The  changes  in  the  bloodvessels  and  in  the  circulation,  and  the  accu- 
mulation of  blood-corpuscles  in  the  part,  have  been  already  described ; 
it  remains  only  to  consider  the  phenomena  of  emigration. 

The  white  blood-corpuscles  (leucocytes)  which  have  accumulated 
in  large  numbers,  especially  in  the  veins,  remain  almost  stationary 
against  the  walls  of  the  vessel,  the  blood -current  and  red  corpuscles 
passing  by  them,  although  with  much  diminished  velocity.  Those 
immediately  adjacent  to  the  wall  gradually  sink  into  it,  and  pass 
through  it  into  the  surrounding  tissue.  In  doing  so  they  may  be 
observed  in  the  various  stages  of  their  passage.  At  first  small  but- 
ton-shaped elevations  are  seen  springing  from  the  outer  wall  of  the 
vessel.  These  gradually  increase  until  they  assume  the  form  of 
pear-shaped  bodies,  which  still  adhere  by  their  small  ends  to  the 
vascular  wall.  Ultimately  the  small  pedicle  of  protoplasm  by  which 
they  are  attached  gives  way  and  the  passage  is  complete,  the  cor- 
puscles remaining  free  outside  the  vessel.  A  similar  emigration  takes 
place,  but  to  a  less  extent,  from  the  capillaries.  From  the  last-named 
vessels,  however,  the  red  corpuscles  also  escape  although  in  fewer 
numbers ;  whilst  from  the  arteries  no  emigration  occurs.  The  escaped 
corpuscles  are  continuously  replaced  by  fresh  ones,  and  as  the  process 
proceeds  the  vessels  become  obscured  by  the  leucocytes  which  sur- 
round them.  In  those  portions  of  the  inflamed  tissue  where  absolute 
stasis  has  occurred  no  emigration  takes  place. 

These  phenomena  can  perhaps  be  better  studied  in  a  more  localized 
inflammatory  process,  such  as  may  be  produced  by  the  application  of 
some  injurious  agent — a  small  piece  of  nitrate  of  silver,  for  example 
— to  the  tongue  of  the  frog.     Here,  to  quote  from  Cohnheim,  in  the 

'  Phil.  Magazine,  vol.  xxix.  1846. 

2  "  Ueber  Entziindung  und  Eiterung  :"      VircJiow^s  "ArcJiiv,''  vol.  xl. 
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most  central  portion  of  the  inflamed  area — that  which  is  the  most 
injured,  there  is  absolute  stasis,  the  blood  usually  coagulates,  and  no 
emigration  takes  place.  This  is  due  to  the  vitality  of  the  vessels 
being  completely  destroyed  by  the  injurious  agent,  (See  "Throm- 
bosis.") Outside  this  there  is  an  area  in  which  the  blood  is  circulating 
very  slowly,  the  capillaries  are  filled  with  red  corpuscles,  many  of 
which  escape  ;  whilst  more  externally  still,  is  an  area  in  which  the 
blood  is  less  stagnant,  and  abundant  emigration  is  taking  place,  the 
white  corpuscles  escaping  from  the  veins  and  capillaries,  the  red  from 
the  capillaries  alone.  The  central  area,  which  usually  dies,  is  thus 
surrounded  by  an  enormous  number  of  red  and  white  corpuscles ;  and 
the  red  corpuscles  which  have  accumulated  in  this  area  are  so  closely 
packed  that  their  outlines  can  scarcely  be  distinguished. 

]8.  Exudation  of  Liquor  Sanguinis. — Associated  with  the  passage 
of  the  blood-corpuscles  through  the  walls  of  the  vessels,  is  an 
exudation  of  the  liquor  sanguinis.  The  exuded  liquor  sanguinis — 
which  constitutes  the  well-known  inflammatory  effusion — differs  from 
the  liquid  which  transudes  as  the  result  of  increased  pressure  in  the 
capillaries  in  mechanical  congestion.  (See  "  Mechanical  Hyperge- 
mia.")  It  contains  a  larger  proportion  of  albumen,  more  phosphates 
and  carbonates,  and  has  a  much  greater  tendency  to  coagulate.  This 
latter  property  is  mainly  due  to  the  white  blood-corpuscles  which  it 
contains.     (See  "  Thrombosis.") 

The  most  characteristic  feature  of  inflammatory  effusion  is  the  large 
number  of  cell-structures  which  it  contains.  The  great  majority  of 
these  are  the  white  corpuscles  which  have  escaped  from  the  vessels. 
A  much  smaller  number  are  the  escaped  red  corpuscles.  These  are 
the  most  numerous  in  the  more  severe  forms  of  inflammation,  where 
they  may  give  to  the  effusion  a  hemorrhagic  character.  Lastly,  in 
inflammation  of  certain  tissues,  especially  epithelial  and  endothelial 
structures,  some  of  the  cells  met  with  in  the  efi"used  liquid  are  derived 
from  the  proliferating  elements  of  the  inflamed  tissue.  The  proportion 
of  cells  varies  with  the  intensity  and  with  the  stage  of  the  inflammation. 
The  more  intense  the  process  the  more  abundant  the  emigration,  and 
hence  the  more  richly  cellular  the  effusion.  With  regard  to  the  stage 
of  the  inflammation — it  may  be  stated  generally  that  emigration  is 
more  abundant  in  the  later  than  in  the  earlier  periods,  so  that  in  the 
latter  the  effusion  may  be  an  almost  clear  liquid. 

The  prominence  of  effusion  or  exudation  as  a  constituent  part  of 
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the  inflammatory  process  will  vary  considerably  according  to  the 
nature  and  anatomical  character  of  the  tissue  inflamed.  In  non- 
vascular tissues,  as  cartilage  and  the  cornea,  exudation  can  only  occur 
from  the  neighboring  vessels,  and  hence  the  eff'usion  is  found  outside 
the  part.  In  dense  organs,  as  the  liver,  testicles,  and  kidney,  owing 
to  the  compactness  of  the  structure,  a  large  amount  of  effusion  is 
impossible,  and  what  there  is,  is  so  intermingled  with  the  structural 
elements  that  it  does  not  appear  as  an  independent  material,  but 
simply  causes  some  swelling  of  the  organ.  In  the  kidney  it  escapes 
into  the  urinary  tubes,  and  so  appears  in  the  urine.  The  eff'usion  is 
most  abundant,  and  constitutes  an  important  visible  constituent  of  the 
inflammatory  process,  in  inflammation  of  those  organs  which  possess 
a  lax  structure  and  in  Avhich  the  vessels  are  but  little  supported — as 
the  lungs,  and  in  tissues  which  present  a  free  surface — as  mucous  and 
serous  membranes. 

The  absorption  by  the  lymphatics  from  an  inflamed  tissue  has  been 
shown  experimentally  to  be  considerably  increased.  This  increased 
absorption,  as  in  the  case  of  simple  mechanical  effusions,  tends  to 
prevent  or  to  diminish  the  accumulation  of  liquid  in  the  part.  (See 
"Mechanical  Hyperaemia.") 

III.  Alterations  in  the  Nutrition  of  the  Inflamed  Tissue. — 
The  remaining  constituent  of  the  inflammatory  process  consists  in 
alterations  in  the  nutrition  of  the  elements  of  the  inflamed  tissue. 

The  question  as  to  how  far  the  cellular  elements  of  the  tissue  par- 
ticipate in  the  process  of  inflammation  is  one  Avhich  even  in  the  pres- 
ent state  of  our  knowledge,  owing  to  the  difficulties  which  beset  the 
histological  examination  of  inflamed  structures,  admits  only  of  an 
incomplete  answer.  The  subject  has,  for  the  most  part,  been  investi- 
gated in  the  lower  animals,  in  which  inflammation  has  been  artificially 
induced.  In  man,  the  study  of  the  primary  changes  is  difficult,  owing 
to  the  fact  that  the  process  can  rarely  be  observed  in  its  earlier  stages. 
These  changes  will  be  more  fully  described  when  considering  inflam- 
mations of  particular  organs  and  tissues  ;  it  will  be  sufficient  in  the 
present  place  merely  to  indicate  their  general  characters. 

The  alterations  in  nutrition  which  accompany  inflammation  are  in 
certain  tissues  characterized  by  an  exaltation  of  the  nutritive  func- 
tions of  some  of  the  cellular  elements  involved  in  the  inflammatory 
process.  This  is  evidenced  by  an  increase  in  the  activity  of  those 
elements  which  normally  exhibit  active  movements,  as  the  amoeboid 
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cells  of  connective  tissue  and  of  the  cornea.  Cells,  which  under  nor- 
mal circumstances  undergo  no  alterations  in  form,  and  exhibit  no 
active  movements,  become  active — sending  out 
processes,  and  undergoing  various  alterations 
in  shape.  (Fig.  74.)  Tais  increase  ia  the 
activity,  and  variation  in  the  form  of  the  cells, 
is  usually  accompanied  by  the  growth  of  their 
"^Teckuirauref  r'  '"'  Protoplasm,  and  frequently  by  its  division,  or 
by  vacuolation  and  endogenous  development, 
and  thus  by  the  formation  of  new  cells.  In  many  cases  the  proto- 
plasm, as  it  increases  in  bulk,  becomes  cloudy  and  granular,  so  much 
so  as  frequently  to  completely  obscure  any  nuclei  which  it  may  con- 
tain. This  occurs  especially  in  epithelial  elements,  and  it  constitutes 
the  condition  known  as  "  cloudy  swelling.''''  It  is  well  seen  in  the 
glandular  epithelium  of  the  kidney  in  acute  tvibal  nephritis.  (See 
Figs.  117  and  118.) 

K  few  years  ago  the  cells  of  nearly  all  tissues  were  believed  to 
exhibit  these  active  changes  in  inflammation,  and  many  of  the  young 
elements  which  abound  in  inflamed  parts  were  rega^'ded  as  the  pro- 
ducts of  their  proliferation.  As  our  methods  of  histological  investi- 
gation improve,  however,  and  especially  since  the  introduction  of  the 
chloride  of  gold  process  by  Cohnheim,  it  has  become  increasingly 
obvious  that  the  part  which  is  played  by  the  cells  of  the  tissue  in 
inflammation  is  much  less  than  was  formerly  supposed  ;  and  that  in 
most  cases  the  young  elements  which  infiltrate  the  inflamed  structure 
are  solely  escaped  leucocytes. 

The  physiological  peculiarities  of  the  cellular  elements  appear  to 
influence  very  considerably  their  liability  to  undergo  these  active 
changes  in  inflammation.  The  cells  in  which  active  changes  un- 
doubtedly occur  are  those  which  are  normally  active,  and  in  which 
growth  and  proliferation  are  associated  with  the  maintenance  of  the 
tissue  of  which  they  are  constituents.  Such  are  epithelial  elements. 
The  activity  of  these  is  increased  in  the  process  of  inflammation,  and 
it  is  in  inflammation  of  the  skin,  of  mucous  membranes,  and  of  glandu- 
lar structures,  that  cellular  activity  and  proliferation  are  so  constantly 
met  with.  The  same  is  also  true  to  a  less  extent  of  endothelium,  as 
is  exemplified  in  inflammations  of  serous  membranes.  In  those  cells, 
on  the  other  hand,  in  which  normally  no  active  changes  take  place, 
as  the  fixed  cells  of  connective  tissue  and  of  the  cornea,  and  probably 
also  those  of  cartilage,  it  is  doubtful  if  any  activity  is  manifested  in 
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inflammation.  The  age  of  the  cells  probably  also  influences  their  ten- 
dency to  become  active,  the  younger  being  less  stable  and  more  prone 
to  proliferate  than  the  older  elements. 

Although  the  earlier  alterations  in  the  nutrition  of  the  cellular 
elements  are  thus  in  some  cases  those  of  increased  activity,  the  tissue 
changes  in  inflammation  are,  in  the  main,  characterized  \>j  impairment 
of  nutrition.  The  well-known  eftect  of  inflammation  is  to  injure  the 
part  aff'ected  by  it.  This  injurious  influence  is  due  to  several  causes. 
The  initial  injury  which  produces  the  vascular  phenomena  must,  in 
many  cases,  damage  the  tissue  outside  the  vessels  before  it  can  influence 
the  vessels  themselves.  The  most  important  interference  with  nutrition, 
however,  is  due  to  stagnation  of  the  circulation,  and  to  the  infiltration 
of  the  tissue  with  the  inflammatory  products  which  have  escaped  from 
the  bloodvessels.  (See  "  Suppu'-ation.")  If  the  inflammatory  pro- 
cess be  of  considerable  intensity  and  stasis  be  induced  in  a  wide  area 
of  the  tissue,  the  nutrition  may  become  completely  arrested,  and 
necrosis  be  the  ultimate  result.  (See  "  Causes  of  Necrosis.")  In 
inflammations  of  less  intensity,  the  destruction  of  the  tissue  is  less 
marked,  the  young  cells  which  infiltrate  it  may  undergo  fatty  degene- 
ration and  become  absorbed,  and  the  part  thus  recover  more  or  less 
completely  its  former  ccndition.  In  other  cases,  especially  in  the  less 
severe  forms  of  inflammation,  many  of  the  young  cells  undergo  pro- 
gressive changes  and  lead  to  the  development  of  a  permanent  tissue, 
which  is,  however,  for  the  most  part,  inferior  in  its  organization  to  the 
parent  structure.  (See  "  Terminations  of  Inflammation.")  This 
tendency  of  the  new  elements  in  inflammation  to  undergo  progressive 
development  will  vary  with  the  tissue  involved,  and  with  the  intensity 
of  the  inflammation.  The  more  intense  the  inflammation,  the  more 
abortive  are  the  young  cells,  and  the  less  is  their  tendency  to  form  a 
permanent  tissue.     (See  ''  Acute  and  Chronic  Inflammations.") 

In  connective  tissues,  these  changes  in  the  cells  are  necessarily 
accompanied  by  changes  in  the  intercellular  substance.  The  latter 
are  for  the  most  part  characterized  by  softening.  In  common  con- 
nective tissue  the  fibres  in  the  first  place  become  SAVollen  and  less 
distinct,  and  ultimately  they  are  completely  destroyed;  in  cartilage 
the  matrix  softens  and  liquefies;  in  bone,  the  lime-salts  are  removed, 
the  lamellae  disappear,  and  the  osseous  structure  becomes  converted 
into  medullary  tissue.  Hence  the  destructive  effects  of  the  inflam- 
matory process. 
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Having  thus  briefly  described  the  succession  of  changes  Avhich 
occur  in  the  process  of  inflammation,  it  remains  to  consider  in  what 
way  these  result  from  the  injury  of  tissue,  and  how  far  a  causal  rela- 
tion subsists  between  them.^ 

The  first  apparent  change  which  follows  the  injury  of  the  tissue 
consists  in  the  dilatation  of  the  bloodvessels,  and  in  an  acceleration  of 
the  flow  of  blood.  This  acceleration  of  the  circulation  which,  as  has 
been  said,  does  not  invariably  occur,  is  precisely  similar  to  that  which 
results  from  injury  of  a  sensory  nerve  (see  "Active  Hypersemia") ; 
and  in  a  previous  edition  of  this  work  it  was  stated  that  the  primary 
vascular  phenomena  in  inflammation  were  probably  due  to  injury  of 
the  sensory  nerves  of  the  part,  although  such  injury  could  not  explain 
the  subsequent  and  essential  retardation  of  the  blood- flow.  The  more 
recent  investigations  of  Cohnheim,  however,  which  have  been  already 
quoted,  render  it  necessary  that  this  statement  should  be  considerably 
modified.  Cohnheim  produced  precisely  the  same  phenomena  in  the 
tongue  of  the  frog,  after  everything  had  been  cut  through  with  the 
exception  of  the  lingual  artery  and  vein,  as  those  which  occur  in  the 
intact  animal;  and  also,  in  another  case,  after  complete  destruction  of 
the  brain,  medulla,  and  spinal  cord ;  and  he  considers  that  the  vascular 
dilatation  and  accelerated  blood-flow  are  due  to  the  direct  influence 
of  the  injurious  agent  upon  the  walls  of  the  bloodvessels,  and  are 
quite  independent  of  nervous  influence.  These  experiments  therefore 
appear  to  prove  conclusively  that  the  initial  injury  of  the  bloodvessels 
is  not  necessarily  reflex,  although  they  do  not  exclude  the  possibility 
that  it  may  be  so  under  certain  circumstances. 

The  retardation  of  the  blood-stream  which  so  quickly  succeeds  its 
acceleration,  the  essential  and  sometimes  primary  phenomenon  of 
inflammation,  differs  so  much  from  all  non  inflammatory  forms  of 
hypersemia,  that  its  explanation  has  ever  engaged  the  attention  of 
pathologists.  Abnormal  conditions  of  the  blood,  of  the  tissues,  of 
the  walls  of  the  bloodvessels,  and  of  innervation,  have  at  different 
times  been  supposed  to  account  for  it,  but  it  is  now  satisfactorily 
established  that  it  is  due  to  some  alteration  in  the  properties  of  the 
walls  of  the  bloodvessels  through  which  the  blood  passes.  That  the 
retardation  and  ultimate  stagnation  of  the  blood-stream  in  acute  in- 


'  The  following  conclusions  are  in  the  main  those  arrived  at  by  Professors 
Strieker  and  Burdon  Sanderson. — Holmes^s  St/stem  of  Surgeri/,  vol.  v.  See  also 
Lectures  on  the  "Pathology  of  the  Process  of  Inflammation,"  by  Professor  San- 
d.!rson. — Lancet,  vol.  i.  187(3. 
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flamraation  is  clue  to  alterations  in  the  walls  of  the  bloodvessels  and 
not  to  changes  in  the  blood  itself,  was  first  shown  by  Mr.  Lister.^ 
Mr.  Lister  proved  experimentally  that  the  blood  removed  from  an 
inflamed  part  did  not  differ  in  the  tendency  of  the  red  blood-corpuscles 
to  cohere  to  one  another  from  normal  blood  ;  and  he  concluded  that 
the  accumulation  of  the  red  corpuscles  in  inflamed  tissues,  and  their 
adhesion  to  one  another  and  to  the  walls  of  the  vessels,  was  owing  to 
their  natural  tendency  to  cohere  together  when  in  abnormal  circum- 
stances, such  as  occurs  after  their  removal  from  the  body  ;  and  that 
this  cohesion  in  inflammation  which  leads  to  stasis  was  due  to  impaired 
vitality  of  the  walls  of  the  bloodvessels.  This  conclusion  of  Mr. 
Lister  has  been  verified  by  more  recent  investigations.  Ryneck  has 
shown  that  stasis  may  be  produced  in  the  web  of  a  frog,  in  which 
milk  or  defibrinated  blood  has  been  injected  in  place  of  the  normal 
blood ;  and  also  that  in  vessels,  the  vitality  of  which  has  been  com- 
pletely destroyed  by  the  injection  of  poisonous  metallic  substances, 
no  stasis  can  be  produced.^  The  investigations  of  Prof.  Cohnheim 
are  still  more  conclusive.  Cohnheim  ligatured  the  ear  of  a  rabbit  at 
its  base  with  the  exception  of  the  median  artery  and  vein,  and  emptied 
the  vessels  of  their  blood  by  the  injection  of  a  weak  saline  solution. 
He  then  injected  into  the  emptied  vessels  various  irritating  solutions, 
and  on  again  allowing  the  blood  to  flow  through  the  thus  injured 
vessels  all  the  phenomena  of  inflammation  ensued.^  His  experiments, 
already  described  when  speaking  of  local  anaemia,  the  result  of  which 
was  to  show  that  if  the  circulation  in  any  organ  (as  the  ear  of  the 
rabbit)  be  completely  arrested  for  a  sufiicient  length  of  time  by  the 
simultaneous  occlusion  of  the  arteries  and  veins,  and  then  the  blood 
be  again  allowed  to  circulate,  dilatation  of  the  vessels,  hypersemia, 
stagnation,  exudation,  and  all  the  phenomena  of  inflammation  take 
place  in  the  part,  also  pi-ove  that  an  injury  to  the  walls  of  the  blood- 
vessels caused  by  depriving  them,  for  some  time,  of  arterial  blood,  is 
followed  by  retardation  of  the  circulation  and  the  subsequent  phe- 
nomena of  inflammation.  The  results  of  these  experiments  appear 
to  be  conclusive,  and  show  that  the  retardation  and  ultimate  stagna- 
tion of  the  blood-stream,  in  inflammation,  are  owing  to  some  impair- 


'  "On  the  Early  Stages  of  Inflammation." — PMlosoph.  Trans.,  1858. 
2  Ryneck,  "  Znr  Kenntniss  der  Stase  des  Blutes  in  den  Gefassen  Entziiudeter 
Theile." — Rollet's  Untersuch.  aus  dem  Institute  fur  Phijs.  u.  Histol.  in  Graz. 
8  "  Neue  Untersuchungen  iiber  die  Entziindung,"  Cohnheim,  1873. 
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ment  of  the  vital  properties  of  the  walls  of  the  bloodvessels  with 
which  the  circulating  blood  comes  into  contact. 

In  explanation  of  the  phenomena  of  exudation  and  emigration, 
which  take  place  coincidently  with  the  retardation  of  the  blood-stream, 
it  may  be  stated  in  the  first  place  that  these  are  not  due  to  any  in- 
creased blood-pressure  such  as  exists  and  accounts  for  the  exudation 
in  mechanical  hypergemia,  inasmuch  as  the  pressure  within  the  vessels 
of  an  inflamed  area  is  less  than  natural.  Neither  can  they  be  due  to 
the  enlargement  of  stomata  which  have  been  supposed  to  exist  between 
the  endothelium,  because  if  such  openings  existed  the  unaltered  blood 
would  escape,  and  not  certain  constituents  of  it  only;  and  a  similar 
escape  Avould  occur  in  conditions  as  active  hypersemia.  From  the 
experimental  investigations  which  have  been  described,  there  can  be 
no  doubt  that  these  two  phenomena  of  inflammation  are,  like  the  dilata- 
tion of  the  vessels  and  retardation  of  the  circulation  with  which  they 
are  associated,  due  to  some  alteration  in  the  vital  properties  of  the  walls 
of  the  bloodvessels,  an  alteration  possibly  of  a  chemical  nature,  but  at 
all  events,  one  not  accompanied  by  any  structural  change  recognizable 
by  our  present  methods  of  observation.  This  alteration  increases  the 
resistance  between  the  blood  and  vessels,  and  so  impedes  the  circula- 
tion, and  also  permits  the  transudation  of  constituents  of  the  blood 
which  normal  vessels  retain.  The  causes  of  this  alteration  may  be 
very  various,  but  they  all  lead  to  similar  results,  and  if  their  inju- 
rious influence  be  sufficiently  pronounced,  they  may  completely  destroy 
the  vitality  of  the  vessel.  When  this  occurs,  as  was  seen  in  the  chap- 
ter on  thrombosis,  the  blood  coagulates,  and  we  pass  from  the  confines 
of  inflammation  into  those  of  necrosis. 

The  remaining  constituent  of  the  inflammatory  process — the  altera- 
tion in  the  nutrition  of  the  inflamed  tissue — succeeds  the  changes  in 
the  circulation  and  the  exudation.  Respecting  the  cause  of  the  in- 
creased nutritive  activity  of  the  cellular  elements  Avhich  characterizes 
inflammation  in  certain  tissues — it  is  probable  that  this  is,  for  the  most 
part,  the  result  of  the  stimulation  of  the  cells  by  the  liquor  sanguinis 
exuded  from  the  bloodvessels,  and  the  increased  supply  of  nutriment 
with  which  they  are  surrounded.  (See .  "Nutrition  Increased.") 
The  impairment  of  nutrition  produced  by  inflammation  is  due  partly 
to  the  stagnation  of  the  blood,  and  partly  to  the  injurious  influence  of 
the  products  which  escape  from  the  bloodvessels.  (See  "  Suppura- 
tion.") 
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Suppuration. — Suppuration,  and  the  formation  of  abscess,  is  a 
very  frequent  result  of  the  inflammatory  process ;  it  occurs  much  more 
frequently,  however,  in  some  inflammations  than  in  others.  As  a 
rule  it  may  be  stated  that  the  more  intense  the  inflammation  the  more 
abundant  is  the  formation  of  pus. 

The  essential  constituents  of  pus  are  cells  and  a  liquid  in  which 
they  are  suspended.  The  liquid  has  an  alkaline  reaction  and  closely 
resembles  the.  liquor  sanguinis.  It  contains  various  kinds  of  albumen, 
fatty  matters,  and  inorganic  substances.  The  cells,  ov  ims-corpuscles 
(leucocytes),  are  indistinguishable  from  the  white  corpuscles  of  the 
blood.  As  seen  after  death,  they  are  spherical,  spheroidal,  or  irregu- 
lar-shaped, semi-transparent  bodies,  from  -^^-qq^^  to  ■sy^g'^h  of  an  inch 
in  diameter,  containing  a  varying  number  of  granules,  and  usually 
one  or  more  distinct  nuclei.  (Fig.  75.) 
The  addition  of  dilute  acetic  acid  causes  the 

cells  to  swell  up;  they  become  ™.espheri-         '^  ®^ 

cal  and  transparent,  and  the  nuclei  are  ren-  ^  i^\    (^ 

dered  more  apparent.    The  size  of  the  cor- 

,  ,  ,    .  T    ,,  ,  (,    ,.  Pus-corpuscles  as  seen  after 

puscles  and  nuclei,  and  the  number  of  the  death.-a.  Before,  &,  after,  the 
granules,  present  manifold  variations.  Pus-  addition  of  dilute  acetic  acid,  x 
corpuscles,    like     Avhite     blood-corpuscles, 

lymph-corpuscles,  and  many  other  young  cell-forms— all  of  which 
are  included  under  the  common  term  of  leucocytes — are  masses  of 
contractile  protoplasm.  They  possess  the  power  of  spontaneous  move- 
ment, and  when  living  undergo  continuous  alterations  in  form,  and 
migrate  in  the  tissues.     (See  Fig.  74.)     They  may  also  multiply. 

The  mode  of  origin  of  pus  has  been  the  subject  of  much  controversy. 
The  liquid  ingredient  proceeds  directly  or  indirectly  from  the  blood, 
it  is  the  exuded  liquor  sanguinis:  about  this  there  is  no  dispute.  The 
difierence  of  opinion  which  has  existed  is  respecting  the  origin  of  the 
formed  elements.  Without  discussing  obsolete  theories,  it  must  now  be 
admitted  that  there  are  tivo  sources  from  which  the  cells  of  pus  may  be 
derived — one  from  the  blood,  and  the  other  from  the  inflamed  tissues. 

It  has  been  seen  that  in  the  process  of  inflammation  innumerable 
white  blood-corpuscles  pass  out  of  the  vessels  into  the  surrounding 
tissues,  and  as  these  are  indistinguishable  from  pusrcorpuscles,  it  must 
be  conceded  that  one  mode  of  origin  of  pus  is  from  the  blood.  Fur- 
ther, the  white  blood-corpuscles  may  multiply,  and  it  is  probable  that 
by  this  means  the  production  of  pus  may  be  greatly  increased. 

The  other  source  from  which  the  cells  of  pus  are  derived  is  from 
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the  cellular  elements  of  the  inflamed  tissue.  In  certain  tissues,  as 
has  been  seen — especially  in  the  epithelial  and  endothelial  tissues — 
the  cells  are  the  seat  of  active  changes  in  inflammation;  they  may 
multiply  and  form  new  cells,  and  the  more  intense  the  inflammation,  the 
more  lowly  organized  are  the  newly-formed  elements,  and  the  less  is 
their  tendency  to  form  a  permanent  tissue.  Some  of  these  newly- 
formed  cells  constitute  pus-corpuscles.  These,  in  this  case,  must  be 
regarded  as  young  elements  resulting  from  the  proliferation  of  the 
tissue,  which  are  of  low  vitality,  and  soon  perish. 

Although  the  formed  elements  of  pus  may  thus  be  derived  both 
from  the  blood  and  from  the  inflamed  tissue,  there  can  be  no  doubt 
that  the  former  is  their  principal  source,  and  that  they  are  in  the 
main  migrated  blood-corpuscles.  In  the  earlier  stages  of  the  inflam- 
matory process,  they  are  mostly,  if  not  all,  emigrants  ;  but  in  the  later 
stages  it  must  be  admitted  that  they  may  also,  in  certain  tissues,  be 
derived  from  the  cells  of  the  inflamed  part. 

The  blood  being  the  principal  source  of  pus,  it  is  evident  that  the 
more  abundant  the  escape  of  blood-corpuscles,  the  greater  will  be  the 
formation  of  this  product,  and  hence  the  greater  its  tendency  to  col- 
lect so  as  to  form  an  abscess.  It  is  consequently  in  those  inflamma- 
tions which  are  the  most  eo7ice7itrated  and  the  most  intense — provided 
that  the  injury  be  not  sufficiently  severe  to  cause  complete  stasis — that 
the  formation  of  pus  is  most  abundant.  The  greater  the  injury  sus- 
tained by  the  walls  of  the  bloodvessels,  the  more  readily  will  the 
blood-corpuscles  penetrate  them,  and  hence  the  more  abundant  will 
be  the  formation  of  pus.  In  inflammations  of  less  intensity  the  escape 
of  blood-corpuscles  is  less  abundant,  so  that  pus  is  not  produced  in 
sufficient  quantities  to  cause  its  collection  in  the  form  of  an  abscess, 
and  the  corpuscles  may  merely  infiltrate  the  part  in  such  few  num- 
bers as  to  require  for  their  recognition  the  use  of  the  microscope. 

Pus  exercises  a  most  injurious  influence  upon  the  surrounding  tis- 
sues. The  pus-corpuscles  appear  to  be  endowed  with  the  power  of 
absorbing  the  tissues  with  which  they  come  in  contact,  or,  at  all 
events,  of  causing  their  liquefaction.  Hence  the  softening  and  disin- 
tegration of  the  tissues  which  constitute  such  a  destructive  element 
in  intense  inflammations. 

Pus  which  has  remained  for  any  length  of  time  in  the  tissues  under- 
goes certain  changes.  Its  elements  may  undergo  fatty  metamorphosis, 
and  thus  be  rendered  capable  of  absorption.  If  pus  is  long  confined 
in  a  closed  cavity,  its  liquid  portions  may  become  absorbed,  and  its 
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cells  atrophy,  so  that  it  gradually  dries  up  into  a  caseous  mass,  which 
may  subsequently  become  calcified. 


Varieties  of  Inflammation, — 1.  The  most  important  variations  in 
inflammation  are  due  to  the  amount  of  alteration  in  the  walls  of  the 
bloodvessels,  in  other  words,  to  the  intensity  of  the  inflammatory 
process.  The  extent  to  Avhich  the  vessels  are  altered  depends  upon 
the  severity  of  the  initial  injury,  and  the  degree  of  susceptibility  to 
its  injurious  influence  ;  the  vascular,  like  other  tissues,  being  much 
more  easily  influenced  injuriously  in  some  individuals  and  in  some 
states  of  health  than  in  others.  In  speaking  therefore  of  the 
intensity  of  an  inflammation,  it  must  be  borne  in  mind  that  it  com- 
prises these  two  factors.  From  what  has  been  already  stated  it  will 
be  obvious  that  upon  the  intensity  of  an  inflammatory  process  will 
depend  the  extent  and  character  of  the  exudation  from  the  vessels — 
the  greater  the  intensity,  the  more  abundant,  the  more  highly 
albuminous,  and  the  more  richly  cellular  the  exuded  liquids.  Hence 
it  is  in  inflammations  of  considerable  intensity  that  the  vascular 
phenomena  are  often  so  pronounced,  the  formation  of  pus  so  abun- 
dant, and  the  softening  and  disintegration  of  the  tissues  so  consider- 
able. Such  inflammations,  inasmuch  as  the  action  of  the  injury  which 
produces  them  is  for  the  most  part  of  short  duration,  are  sometimes 
designated  acute  inflammation. 

In  inflammation  of  less  intensity  the  vascular  phenomena  are  less 
marked,  the  exudation  is  less  albuminous,  and  the  formation  of  pus  is 
less  abundant.  It  is  in  many  of  these  less  intense  and  more  chronic 
forms  of  inflammation  that  new  growth  occupies  a  prominent  place. 
The  new  growth  consists  in  the  main  of  an  increase  of  the  connective 
tissue  around  the  bloodvessels,  although  in  certain  tissues,  especially 
epithelial  and  glandular  structures,  this  is  associated  with  an  increase 
of  the  epithelial  elements.  It  appears  to  me  to  be  probably  true — 
that  the  less  intense  the  inflammatory  process,  the  more  do  the 
resulting  textural  changes  tend  to  be  limited  to  the  connective  tissue 
which  is  immediately  adjacent  to  .the  bloodvessels,  whereas  in  inflam- 
mations of  somewhat  greater  intensity  the  epithelial  elements  become 
involved.  This  is  seen,  for  example,  in  inflammation  of  the  kidneys 
and  mucous  membranes.  In  the  former,  the  least  severe  forms  of 
inflammation  are  characterized  histologically  by  an  increase  in  the  con- 
nective tissue  around  the  bloodvessels  (see  "Interstitial  Nephritis"); 
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whilst  in  inflammations  of  somewhat  greater  intensity,  the  prominent 
textural  change  consists  in  swelling  or  proliferation  of  the  epithelium 
within  the  tubules.  (See  "  Tubal  Nephritis.")  In  mucous  mem- 
branes, also,  the  more  severe  inflammations  are  attended  by  epithelial 
proliferation,  the  less  intense  and  more  chronic  by  changes  in  the 
submucous  connective  tissue.  The  tendency  of  the  textural  changes 
resulting  from  the  least  severe  forms  of  inflammation  to  be  limited  to 
the  connective  tissue  immediately  adjacent  to  the  bloodvessels,  gives 
to  these  inflammations  certain  peculiarities.  The  new  tissue — con- 
sisting in  the  earlier  stages  mainly  of  small  round  cells,  but  ultimately 
becoming  developed  into  a  more  or  less  completely  fibrillated  structure 
(an  adenoid  or  fibrous  tissue) — leads  to  an  indwation  of  the  organ 
in  which  it  is  situated,  and  very  often,  to  the  subsequent  atrophy  and 
retrogressive  metamorphosis  of  its  other  histological  elements.  These 
changes  will  be  more  fully  considered  when  treating  of  inflammation 
of  the  individual  organs  and  tissues.  (See  "  Inflammation  of  Com- 
mon Connective  Tissue,"  "  Cirrhosis  of  the  Liver,"  etc.)  These  least 
intense  forms  of  inflammation,  inasmuch  as  the  injury  which  produces 
them  is  not  only  of  slight  severity,  but  is  usually  also  prolonged  and 
intermittent  in  its  action,  are  often  known  as  chronic  inflammations. 

2.  Inflammations  vary  considerably  in  the  character  of  the  efixisions 
to  which  they  give  rise,  hence  they  are  serous,  fihrinous,  and  suppura- 
tive inflammations.  These  differences  are  obviously  closely  connected 
with  differences  in  the  intensity  of  the  inflammatory  process. 

A  serous  effusion  is  one  containing  but  little  albumen  and  a  few 
blood-corpuscles,  and  consequently  having  but  little  tendency  to  co- 
agulate. Such  effusions  occur  in  inflammations  of  slight  intensity, 
in  which  the  alteration  in  the  walls  of  the  bloodvessels  is  only  svifli- 
cient  to  allow  the  more  watery  constituents  of  the  blood  to  escape. 
In  more  intense  inflammations  also,  where  the  emigration  of  blood- 
corpuscles  is  not  fully  established,  as  in  the  earlier  stages  of  the  pro- 
cess, and  when  the  injury  to  the  vessels,  although  severe,  is  rapid  and 
transient  in  its  action,  as  that  caused  by  heat  and  blistering  agents, 
the  effusion  is  often  a  clear  and  only  slightly  coagulable  liquid. 
Lastly,  in  an  impoverished  state  of  the  blood,  especially  where  the 
albumen  is  diminished,  an  inflammatory  exudation,  even  when  the 
process  is  of  considerable  intensity,  is  liable  to  be  of  a  serous  or  very 
imperfectly  fibrinous  character. 

A  fibrinous  effusion  is  more  richly  albuminous  than  the  preceding, 
contains  more  blood-corpuscles,  and  consequently  has  a  much  greater 
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tendency  to  coagulate  ;  so  that  layers  of  fibrin  are  found  adherent  to 
the  inflamed  surface.  Fibrinous  effusions  are  usually  due  to  a  graver 
alteration  in  the  walls  of  the  vessels  than  serous — an  alteration  which 
allows  more  of  the  constituents  of  the  blood  to  escape.  As  just 
stated,  they  may  not  occur  in  impoverished  conditions  of  the  blood, 
even  though  the  inflammation  be  of  great  intensity. 

A  suppurative  effusion  contains  so  many  blood-corpuscles  that  it  is 
distinctly  purulent.  (See  "  Suppuration.")  This  abundant  escape 
of  leucocytes  is  due  to  an  inflammation  of  considerable  intensity,  to 
one  in  which  the  alteration  in  the  walls  of  the  vessels  is  more  marked, 
and  the  injurious  influence  is  for  the  most  part  more  prolonged  than 
that  which  permits  the  escape  of  a  less  corpuscular  liquid.  The  sup- 
puration is  often  preceded  by  a  serous  or  fibrinous  eff'usion,  the  blood- 
corpuscles,  as  already  stated,  escaping  at  a  later  period  in  the  process 
than  the  liquor  sanguinis. 

■3.  One  of  the  most  important  divisions  of  inflammation  is  into 
infective  and  non-infective.  An  infective  inflammation  is  one  of  the 
products  which  possess  infective  properties,  owing  to  which  the  sub- 
stances which  are  absorbed  from  the  inflamed  part  tend  to  cause 
secondary  inflammations  of  the  tissues  with  which  they  come  into 
contact.  This  infective  property  has  in  the  first  place  a  local  influence, 
causing  inflammation  in  the  tissues  immediately  adjacent  to  the  part 
primarily  afiected: — infective  inflammations  have  thus  a  tendency  to 
spread.  The  infective  substances  being  absorbed  by  the  bloodvessels 
and  lymphatics  then  tend  to  cause  inflammation  in  distant  tissues : — 
thus  the  process  becomes  disseminated.  What  it  is  that  causes  the 
products  of  an  inflammatory  process  thus  to  become  infective  will  be 
considered  more  fully  in  the  chapter  on  Septicgemia  and  Pyeemia.  It 
will  be  sufficient  here  to  state  that  in  all  infective  inflammations  the 
formation  of  the  infective  substance  appears  to  be  due  to  the  presence 
of  minute  organisms,  these  organisms  in  the  ordinary  non-specific 
infective  inflammations  being  the  common  septic  bacteria. 

4.  Inflammations  have  received  diff'erent  names,  according  to  the 
nature  of  the  injury  upon  which  they  depend.  Those  inflammations 
which  result  from  external  injuries,  mechanical  or  chemical  violence, 
are  called  traumatic.  Inflammations  in  which  the  nature  of  the 
injury  is  not  obvious,  are  usually  called  idiopathic.  The  nature  of 
the  injury  may  give  to  the  inflammatory  process  certain  peculiarities. 
The  contagium  of  smallpox,  for  example,  gives  rise  to  inflammation 
of  the  skin,  constituting  the  "  rash  ;"  that  of  syphilis,  to  certain  in- 
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flammations  of  the  skin,  raucous  membranes,  and  other  tissues  ;  and 
that  of  typhoid  fever,  to  inflammation  of  the  intestinal  lymphatic 
structures.  In  all  these  and  numerous  similar  cases,  the  nature  of 
the  injury  impresses  upon  the  inflammation  certain  peculiarities,  and 
in  so  far  as  the  former  is  specific,  the  latter  may  be  called  specific 
inflammations.  Lastly,  inflammatory  processes  may  be  modified  by 
the  existence  of  certain  constitutional  peculiarities.  This  is  the  case 
especially  in  Scrofula. 


Terminations  of  Inflammation. — 1.  Resolution. — This,  the  most 
frequent  and  most  favorable  termination  of  inflammation,  consists  in 
the  cessation  of  the  process  and  the  restoration  of  the  part  to  health. 
In  order  for  this  to  occur,  it  is  necessary,  in  the  first  place,  that  the 
injurious  influence,  Avhatever  it  may  be,  should  be  removed.  This 
being  done,  there  must  be  a  restoration  of  the  walls  of  the  bloodvessels 
to  their  normal  condition,  in  order  that  the  abnormal  ti^ansudation  may 
be  arrested.  This  restoration  will  obviously  be  more  easily  eifected 
in  the  earlier  than  in  the  more  advanced  stages  of  the  inflammatory 
process.  A  normal  condition  of  the  walls  of  the  bloodvessels  is 
dependent  upon  the  proper  circulation  of  the  blood  through  them  and 
the  vaso  vasorum.  Whatever,  therefore,  favors  the  re-establishment 
of  the  circulation  in  the  inflamed  area  will,  as  pointed  out  by  Cohnheim, 
favor  resolution. 

Another  necessary  element  in  resolution  is  the  removal  of  the 
inflammatory  products.  This  is  eff"ected  mainly  by  the  lymphatics, 
the  effused  liquid  and  blood-corpuscles  passing  into  the  lymphatic 
channels.  After  the  restoration  of  the  circulation,  absorption  is  also 
carried  on  to  some  extent  by  the  bloodvessels.  In  the  latter  stages  of 
the  process  any  unabsorbed  blood-corpuscles  or  fibrin  undergo  fatty 
degeneration,  and  thus  the  complete  removal  of  the  inflammatory  pro- 
ducts is  much  facilitated.     (See  "Gray  Hepatization.") 

It  will  thus  be  obvious  that  all  those  conditions  which  interfere  with 
the  lymphatic  or  vascular  circulation,  such  as  the  pressure  exercised 
by  large  quantities  of  eff'usion  in  a  serous  cavity,  or  by  a  richly 
cellular  exudation  in  a  lymphatic  gland,  must  retard  resolution.  (See 
"Caseation"  and  "Scrofulous  Inflammation.")  Interference  with 
the  lymphatic  circulation  tends  especially  to  prevent  absorption,  in- 
terference with  the  circulation  in  the  bloodvessels  to  prevent  that 
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restoration  of  those  vessels  to  a  normal  condition  which  is  necessary 
in  order  to  arrest  the  continued  transudation. 

2.  Necrosis. — Inflammation  may  terminate  in  the  death  of  the 
inflamed  tissue.  This  result  is  liable  to  occur  if  the  initial  injury  is 
of  considerable  severity  and  the  duration  of  its  action  is  prolonged. 
Such  injuries,  by  completely  destroying  the  vitality  of  the  vessels  in 
that  area  where  their  injurious  influence  is  the  most  marked,  cause 
thrombosis ;  and  this,  together  with  the  interference  with  the  circulation 
due  to  exudation  from  the  unthrombosed  vessels,  lead  to  the  death  of 
more  or  less  of  the  affected  part. 

Considerable  impairment  of  the  vitality  of  a  tissue  also  renders  it, 
when  inflamed,  very  liable  to  become  necrotic;  hence  the  frequency 
with  which  inflammations  in  the  aged  and  debilitated  terminate  in 
gangrene.  (See  "  Senile  Gangrene.")  This  liability  is  partly  due, 
as  already  explained,  to  the  weakened  vessels  being  abnormally 
susceptible  to  the  injurious  influence,  so  that  very  slight  injuries  may 
cause  intense  inflammations;  and  partly  to  the  feebleness  of  the  cir- 
culating forces,  and  consequent  inability  to  restore  the  circulation 
in  the  inflamed  area. 

3.  New  Growth. — The  development  of  new  tissue  has  already  been 
alluded  to  as  a  result  of  many  of  the  less  intense  inflammations.  In 
order  for  this  "productive"  inflammation  to  occur,  the  inflammatory 
process  must  not  be  of  sufiicient  intensity  to  cause  abundant  pus- 
formation,  but  yet  intense  enough,  and  the  blood  of  a  sufficiently 
healthy  character,  to  lead  to  a  fibrinous  exudation  and  the  escape  of 
a  certain  number  of  leucocytes.  It  is  from  a  fibrinous  effusion  con- 
taining white  blood-corpuscles — the  so-called  plastic  lymph — that  the 
new  tissue  is  produced.  The  new  tissue  is  invariably  a  connective 
tissue,  and  its  development  will  be  considered  when  speaking  of  in- 
flammation of  connective  tissue.  It  will  be  sufficient  here  to  state 
that  the  process  consists  in  the  development  of  some  of  the  escaped 
leucocytes  into  larger  cells,  the  formation  of  numerous  new  blood- 
vessels, the  fibrillation  of  the  growth,  and  its  ultimate  development 
into  a  vascular  connective  tissue,  which  subsequently  becomes  less 
vascular  and  tends  to  contract.  This  productive  inflammation  occurs 
in  the  union  of  wounds,  the  healing  of  ulcers,  in  chronic  inflammation 
of  organs,  etc.     (See  "  Inflammation  of  Common  Conoective  Tissue.") 
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SCROFULOUS    INFLAMMATION. 


The  process  of  inflammation  when  occurring  in  the  scrofulous 
usually  presents  certain  peculiarities. 

The  constitutional  condition  known  as  scrofula — a  condition  usually 
inherited  but  often  acquired — is  characterized  by  certain  pathological 
tendencies.  Of  these  the  most  important  is  an  abnormal  susceptibility 
of  certain  tissues  to  injury,  and  a  peculiarity  in  the  products  and  in 
the  course  of  the  inflammation  which  the  injury  induces.  This  sus- 
ceptibility, more  or  less  general,  is  commonly  most  marked  in  the 
mucous  membranes  and  in  the  lymphatic  glands,  although  the  skin, 
bones,  and  joints  are  frequently  aff'ected.  The  part,  however,  which 
is  the  most  prone  to  sufier  varies  considerably  in  different  cases. 

Not  only  is  there  this  susceptibility  to  inflammation,  but  the  inflam- 
matory process  tends  to  be  exceedingly  protracted ;  it  is  very  readily 
reinduced,  and  the  alterations  produced  in  the  part  differ  from  those 
caused  by  inflammation  in  healthy  persons.  When  inflammation 
occurs  in  a  healthy  individual,  if  it  does  not  cause  the  death  of  the 
part,  the  inflammatory  products  either  become  absorbed,  or  the  pro- 
cess leads  to  suppuration,  or  to  the  formation  of  a  vascularized  con- 
nective tissue.  In  scrofulous  inflammation  the  absorption  of  the 
inflammatory  products  is  very  much  less  readily  effected :  they  tend 
to  infiltrate  and  accumulate  in  the  tissue,  where  by  their  pressure 
they  interfere  with  the  circulation,  and  so  lead  to  retrogressive  and 
caseous  changes.  There  is  but  little  or  no  tendency  to  the  develop- 
ment of  new  bloodvessels,  and  hence  there  is  no  organization  of  the 
new  growth. 

These  peculiarities  of  inflammation  in  scrofulous  subjects  are  to  be 
in  great  measure  ascribed  to  that  inherent  low  vitality  of  the  tissues 
which  obtains  in  this  disease,  and  also  to  certain  peculiarities  in  the 
histology  of  the  inflammatory  products.  Virchow  long  ago  pointed 
out  the  richly  cellular  character  of  the  products  of  scrofulous  inflam- 
mation, the  tendency  of  the  cells  to  infiltrate  the  tissue,  and  the 
extreme  tardiness  with  which  the  infiltration  becomes  absorbed.    Quite 
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recently  Professor  Rindfleisch  has  stated  that  these  cells  are,  for  the 
most  part,  larger  than  those  met  with  in  healthy  inflammations  ;  and 
that  this  being  the  case,  their  removal  by  passage  into  the  lymphatics 
is  less  readily  effected.^  In  tubercle,  the  close  relation  of  which  to 
scrofulous  lesions  is  well  known,  the  existence  of  large  cell-forms  is 
almost  constant,  and  their  pathological  significance  in  both  these  allied 
products  will  be  more  fully  considered  when  speaking  of  tuberculosis. 
(See  "  Tubercle  and  Acute  Tuberculosis.")  This  largeness  of  many 
of  the  young  cells  in  scrofulous  inflammation,  and  their  marked  ten- 
dency to  infiltrate  and  accumulate  is  well  shown  in  the  accompanying 
drawing  (Fig.  76). 

Fig.   76. 


Scrofulous  Inflammation  of  a  Bronchus. — Section  of  a  small  bronclius  of  a  markedly  scrofu- 
lous child,  the  subject  of  bronchitis,  which  terminated  in  miliary  tuberculosis.  The  deeper 
structures  of  the  bronchial  wall  are  seen  to  be  extensively  infiltrated  with  cells,  most  of  which 
are  larger  than  those  met  with  in  the  less  extensive  infiltration  of  healthy  inflammation.  The 
infiltration  extends  to  and  invades  the  walls  of  the  adjacent  alveoli,  which  are  seen  at  the  upper 
part  of  the  drawing.'   The  cavity  of  the  bronchus  contains  a  little  mucus,  m.    X  200,  reduced  J^. 

These  histological  peculiarities  of  the  products  of  scrofulous  inflam- 
mations not  only  lead  to  an  extensive  and  obstinate  infiltration  of  the 
affected  tissues,  but,  as  insisted  upon  by  Rindfleisch,  they  must  in  the 
parenchyma  of  organs,  as  in  the  glands  and  viscera,  cause,  by  the 


1  Ziemssen's  "  Cyclopaedia  of  Practical  Medicine,"  vol.  v.  Article,  Chronic  and 
Acute  Tuberculosis,  by  Rindfleisch. 
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pressure  they  exercise,  more  or  less  obstruction  of  the  bloodvessels, 
and  so  interfere  with  the  vascular  supply.  To  this  interference  with 
the  vascular  supply,  and  to  the  inherent  low  vitality  of  the  cellular 
elements,  is  to  be  mainly  ascribed  the  retrograde  changes  and  caseous 
metamorphosis  which  are  so  characteristic  of  scrofulous  lesions. 


CHAPTER  XXXI. 

TUBERCLE  AND  ACUTE  TUBERCULOSIS. 

By  acute  tuberculosis  is  understood  a  general  infective  disease, 
which  is  characterized  anatomically  by  the  occurrence  of  numerous 
minute  nodular  lesions  more  or  less  generally  disseminated  in  the 
various  organs  and  tissues.  The  generally  disseminated  nodular 
lesions,  which  are  characteristic  of  the  disease,  appear  to  be  infiam. 
matory  growths,  resulting  from  the  distribution  of  infective  materials 
(probably  minute  particles),  by  means  of  the  bloodvessels  or  lym- 
phatics from  some  primary  inflammatory  product.  They  are,  there- 
fore, the  anatomical  results  of  an  infective  inflammatory  process  and 
they  constitute  what  have  long  been  known  as  miliary  tubercules. 

General  Pathology  of  Acute  Tuberculosis. — Our  knowledge  of 
acute  tuberculosis  and  of  its  anatomical  result — tubercle,  has  until 
recently  been  involved  in  obscurity  ;  but  at  the  present  time — owing 
in  great  measure  to  scientific  experimental  research — it  may  be 
regarded  as  being  much  more  complete.  According  to  the  older 
doctrines,  which  were  based  upon  the  teaching  of  Laennec,  tubercle 
was  looked  upon  as  a  specific  non-inflammatory  growth  which  origi- 
nated spontaneously  in  the  tissues.  Further,  this  new  growth  Avas 
characterized  by  the  regular  succession  of  changes  which  it  invariably 
underwent — it  was  first  gray  and  translucent,  then  became  opaque, 
and  ultimately  caseous.  Hence  in  its  earlier  stages  it  was  known  as 
gray,  in  its  latter  as  yelloiv  tubercle.  Caseous  metamorphosis  was 
held  to  be  such  a_  distinguishing  peculiarity  of  the  growth,  that  all 
caseous  masses  were  regarded  as  tubercular,  and  the  term  "  tubercle" 
came  to  be  applied  indiscriminately  to  all  pathological  products  which 
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had  undergone  this  form  of  degeneration,  and  which  in  their  color 
and  consistence  somewhat  resembled  soft  cheese.  Caseation,  how- 
ever, as  already  stated,  although  most  frequent  in  tuberculous  and 
scrofulous  lesions,  is  a  common  result  of  the  retrograde  metamorphosis 
of  many  growths  which  are  destitute  of  or  contain  but  few  blood- 
vessels, and  which  consist  of  closely  crowded  cellular  elements.  (See 
"  Caseation.")  For  this  much  wider  extension  of  the  pathological 
significance  of  caseous  degeneration  we  are  mainly  indebted  to  Pro- 
fessor Yirchow.^ 

The  infective  nature  of  acute  tuberculosis  was  first  promulgated 
about  twenty  years  ago  by  Buhl,  who  stated  that  in  the  majority  of 
cases  of  this  disease  indurated  masses  which  had  become  caseous 
existed  in  some  part  of  the  body,  and  that  to  the  absorption  of  sub- 
stances from  these  infective  centres  the  general  development  of  the 
tubercle  was  owing.  He  further  stated  that  in  those  cases  in  which 
the  tubercles  were  confined  even  to  limited  portions  of  a  single  organ, 
they  were  also  secondary  to  caseous  lesions.  Buhl's  theory,  there- 
fore, implied  that  the  origin  of  the  infective  substances  was  necessarily 
associated  with  caseous  metamorphosis  of  the  primary  inflammatory 
induration.  A  modification  of  this  view  of  the  nature  of  the  infecting 
lesion  has  since  been  rendered  necessary,  both  by  the  results  of  post- 
mortem observations,  and  also  by  those  which  have  been  obtained  from 
the  artificial  production  of  tuberculosis  in  the  lower  animals. 

The  experimental  investigation  of  acute  tuberculosis  was  commenced 
by  Villemin  in  1865,  and  subsequently  followed  out  by  Burdon 
Sanderson,  Wilson  Fox,  Cohnheim,  Klebs,  and  others.  The  methods 
of  investigation  consisted  either  in  the  inoculation  of  various  inflamma- 
tory products — for  the  most  part  products  of  chronic  inflammations 
(caseous  or  not  caseous),  or  in  the  production  of  a  local  inflammatory 
induration  by  the  introduction  of  setons  and  of  other  foreign  bodies 
beneath  the  skin.  Of  inflammatory  products  Dr.  Sanderson  found 
that  none  proved  so  active  as  that  obtained  from  the  indurated  lym- 
phatic glands  of  an  animal  already  suifering  from  the  disease.  In 
both  cases,  after  a  certain  lapse  of  time,  disseminated  inflammatory 
lesions  were  produced  in  various  organs  and  tissues — lesions  which 
presented  a  special  tendency  to  become  caseous  at  their  centres.  It 
was  also  found  that  the  distribution  of  these  lesions  varied  according 

'  For  further  information  on  the  history  of  "  tubercle,"  the  reader  is  referred  to 
the  commencement  of  the  chapter  on  "  Pulmonary  Phthsis." 
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as  the  infective  materials  were  introduced  into  the  bloodvessels  or 
lymphatics,  clearlj  provdng  that  they  resulted  from  the  dissemination 
of  infective  substances  by  means  of  the  blood  and  lymph  streams. 
The  result  of  these  experiments  therefore  show,  in  the  first  place,  that 
caseation  of  an  inflammatory  product  is  not  necessary  in  order  for  it  to 
constitute  an  infective  focus  ;  and,  secondly,  that  the  development  of 
the  general  tuberculosis  is  not  due  to  anything  specific  in  the  sub- 
stances inoculated,  but  that  the  products  of  various  inflammatory  pro- 
cesses (for  the  most  part  of  inflammation  of  slight  intensity),  may 
constitute  the  infective  agents. 

The  lesions  produced,  however,  in  artificial  tuberculosis  differ  some- 
what from  those  met  with  in  the  natural  disease  as  it  occurs  in  man. 
They  differ  both  in  their  anatomical  distribution,  and,  to  a  less  extent, 
in  their  pathological  tendencies.  Tae  differences  in  anatomical  dis- 
tribution are  principally  confined  to  the  brain  and  lungs.  The  brain, 
which  is  so  frequently  affected  in  the  natural  disease  in  man,  is  rarely 
so  in  artificial  tuberculosis.  In  the  lungs,  the  first  structural  changes 
which  take  place  in  artificial  tuberculosis  are  stated  by  Dr.  Klein  to 
consist  in  the  development  of  adenoid  tissue  around  the  perivascular 
lymphatics,  the  implication  of  the  alveoli  being  only  a  secondary  part 
of  the  process.^  In  the  natural  disease  in  man,  on  the  other  hand, 
the  changes  commence  in  the  alveoli  themselves.  Respecting  differ- 
ences in  their  pathological  tendencies — it  is  to  be  remarked  that  casea- 
tion occurs  much  more  extensively  in  the  lesions  artificially  induced 
than  in  man.  In  the  former,  also,  diffused  tracts  of  consolidation  are 
more  frequently  associated  wHh  the  miliary  lesions,  and  they  may  even 
constitute  the  predominant  structural  changes.  These  differences,  how- 
ever, are  probably  to  be  regarded  as  resulting  from  differences  in  the 
intensity  of  the  infective  process,  and  from  peculiarities  in  the  morbid 
tendencies  of  the  tissues  involved,  and  not  as  any  evidence  of  a  want 
of  analogy  in  the  pathology  of  the  two  diseases. 

Passing  on  to  consider  acute  tuberculosis  as  it  is  met  with  in  man, 
it  must  in  the  first  place  be  stated  that  it  occurs  most  frequently  in 
those  who  are  scrofulous,  and  one  or  more  masses  of  inflammatory 
induration  which  have  become  caseous  are,  in  the  great  majority  of 
cases,  to  be  found  in  some  parts  of  the  body  after  death ;  sometimes 
in  the  lungs,  sometimes  in  the  bronchial  glands,  sometimes  in  the 

1  "On  the  Lymphatic  System  of  the  Lungs,"  by  Dr.  E.  Klein:  Proceedings  of 
the  Roi/al  Society,  No.  149,  1874. 


TUBERCLE  AND  ACUTE  TUBERCULOSIS.         223 

glands  of  the  mesentery,  etc.  Caseous  metamorphosis,  as  was  seen 
in  the  preceding  chapter,  is  exceedingly  common  in  scrofulous  in- 
flammation, owing  to  the  marked  cellular  infiltration  and  consequent 
ansemia  which  characterize  the  process;  and  it  is  these  products  of 
scrofulous  inflammation  tvJiich  are  the  most  comm.on  cause  of  acute 
tuberculosis.  Much  less  frequently  cases  of  acute  tuberculosis  are 
met  with,  in  which  there  exists  some  inflammatory  lesion  which  is  not 
caseous,  as  a  simple  induration,  an  inflamed  bone,  or  an  ulcerated 
mucous  membrane ;  whilst  in  exceedingly  rare  cases  it  is  stated  that 
no  such  products  of  a  previous  inflammatory  process  has  been  dis- 
coverable. 

The  results  of  post-mortem  observations  of  the  natural  disease  thus 
appear  to  justify  the  same  conclusions  respecting  the  nature  of  the 
infective  substances  as  those  derived  from  the  experimental  investi- 
gation of  the  disease  in  the  lower  animals,  and  in  a  man  also  it  must 
therefore  be  regarded  as  in  the  highest  degree  probable  that  any 
inflammatory  product  may,  under  certain  circumstances,  give  rise  to 
a  tuberculous  process,  and  that  although  caseation  of  the  product  is 
most  frequent,  it  is  not  essential  in  order  for  it  to  constitute  an  infective 
focus.  Why  such  inflammatory  products  should  in  some  cases  be 
infective,  whilst  in  others  they  remain  inert,  Ave  are  unable  certainly 
to  explain.  In  attempting  to  answer  this  question,  it  must  be  remem- 
bered that  such  product  may  accidental! i/  become  placed  in  direct 
communication  with  the  vascular  or  lymphatic  systems ;  and  also  that 
infective  substances  are  much  more  liable  to  produce  results  in  some 
constitutions  and  in  some  conditions  than  in  others.  It  is  also  possible 
that  the  infective  properties  of  an  inflammatory  product  may  be 
determined  by  atmospheric  influence  or  by  the  presence  of  minute 
organisms.     (See  "Septicaemia.") 

Whilst  acute  tuberculosis  is  thus  an  infective  disease,  it  is  an  infec- 
tive disease  of  a  special  kind.  In  the  first  place,  the  infective 
substances  derived  from  the  infective  focus — which  are  probably 
minute  particles — not  only  exercise  their  injurious  influence  over 
areas  of  tissue  which  are  for  the  most  part  exceedingly  small  (hence 
the  miliary  characters  of  the  lesions),  but  the  injury  they  inflict  is  of 
comparatively  slight  severity.  The  principal  result  of  their  dissemi- 
nation is  consequently  to  cause  a  textural  change — a  new  growth  of 
tissue  at  the  seat  of  the  injury.  (See  "Chronic  Inflammations.") 
In  this  respect  this  disease  presents  a  marked  contrast  to  one  with 
which  it  is  closely  allied — pyaemia,  in  which  the  severity  of  the  injury 
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pro'duced  by  the  infective  particles  is  much  greater,  and  gives  rise  to 
the  formation  of  abscesses.  (See  "Pyaemia.")  In  pyaemia  the 
intensity  of  the  disseminated  inflammatory  processes  is  considerable, 
and  the  course  of  the  disease  is  usually  acute,  whilst  in  acute  tuber- 
culosis the  inflammatory  processes  are  much  less  severe,  and  the 
disease  tends  to  run  a  more  chronic  course. 

Histology  of  Tubercle. — The  miliary  lesions  in  acute  tuberculosis, 
although  presenting  certain  differences  according  to  their  age,  and  to 
the  nature  of  the  tissue  in  which  they  originate,  are  tolerably  uniform 
in  their  histological  characters.  Their  most  marked  feature  is  the 
prominent  place  which  large  multinucleated  masses  of  protoplasm — 
the  so-called  giant  cells — occupies  in  their  constitution.  These  large 
cells  which  somewhat  resemble  the  myeloid  cells  met  with  in  sarco- 
matous tumors,  etc.,  were  long  ago  alluded  to  by  Virchow,  Wagner, 
and  others,  but  it  is  only  during  recent  years,  mainly  owing  to  the 
researches  of  Oscar  Schiippel  and  Langhans,  that  they  have  come  to 
occupy  a  prominent  place  in  the  histology  of  tubercle. 

The  most  characteristic  features  of  these  multinucleated  cells  are 
their  large  size,  the  number  of  their  nuclei,  and  the  irregularity  of 
their  outline.  Some  of  the  larger  ones  measure  as  much  as  -^^-^  inch 
in  diameter.  They  possess  no  limiting  membrane,  but  are  simple 
masses  of  protoplasm,  containing  numerous  round  or  roundly-oval 
nuclei,  each  inclosing  a  bright  nucleolus.  (Figs.  77,  78,  and  79.) 
As  many  as  forty  nuclei  may  occasionally  be  counted  in  a  single  cell. 
Some  of  them  are  much  smaller,  and  contain  only  three  or  four  nuclei. 
Four  or  five,  or  even  more,  of  these  multinucleated  masses  are  some- 
times found  in  a  single  tuberculous  nodule.  M5,ny  of  these  large  cells 
possess  long  branched  processes,  in  connection  with  Avhich,  and  evidently 
originating  from  them,  are  smaller  protoplasmic  masses,  also  nucleated 
and  branched.  (See  Figs.  78  and  79.)  The  meshes  between  the 
branched  cells  are,  according  to  Schiippel,  filled  with  epithelial-like 
elements.  These  elements  I  have  failed  to  observe,  and  the  meshes 
I  have  either  found  empty,  or  containing  a  few  lymphoid  cells.  (Fig. 
79.)  It  would  thus  appear  that  the  original  protoplasmic  mass  gives 
origin  to  a  network  of  large  branched  cells. 

With  regard  to  the  histological  elements  from  which  the  giant  cells 
originate — this  varies.  In  the  lung,  Dr.  Klein  states  that  they  are 
derived  from  the  alveolar  epithelium.  They  may  also  probably  origi- 
nate from  the  cells  of  connective  tissue,  and  from  the  endothelium  of 
the  bloodvessels  and  lymphatics.     Their  formation  takes  place  either 
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Fig.  78. 
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vv 

^  Multinucleated  Cell  from  the  Lung  in 
a  Case  of  Chronic  Phthisis. — Showing  the 
large  number  of  nuclei  with  bright  nucleoli. 
X  400. 


?-v^ 


J%^.. 


A  Multinucleated  Cell  from  the  Lung  in 
a  Case  of  Chronic  Phthisis. — Showing  the 
long  branched  processes,  which  are  continuous 
with  the  reticulum  of  the  surrounding  indu- 
rated growth.  Some  of  the  processes  are  in 
connection  with  smaller  nucleated  elements. 
X  203. 


by  the  fusion  of  two  or  more  cells,  or  by  the  excessive  development 
of  one  cell.     In  the  latter  case,  the  cell  increases  in  size  and  its  nuclei 


Fig.  79. 


Multinucleated  a.nd  Branched  Cells  from  a  firm  Gray  Miliary  Tubercle  of  the  Lung  in  a 
Case  of  Acute  Tuberculosis. — Wide  meshes  arfe  seen  in  the  immediate  vicinity  of  the  cells  in- 
closing a  few  lymphoid  elements.  The  branched  processes  are  directly  continuous  with  the 
adenoid  reticulum  of  the  tubercle.     X  200. 


multiply,  but  here  the  process  of  development  ceases — there  is  no 
subsequent  division  of  the  cell. 

Associated  with,  and  surrounding  the  giant  cell  and  its  branches, 
15 
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is  a  small-celled  adenoid-like  structure.  (Fig.  79.)  This  small- 
celled  structure,  which  usually  contributes  largely  to  the  formation  of 
the  tubercle,  somewhat  resembles  that  of  an  indurated  lymphatic 
gland,  which  is  commonly  known  as  adenoid  tissue.  A  similar 
structure,  as  has  already  been  stated,  is  also  met  with  in  chronic 
inflammations  of  the  liver,  lungs,  and  other  organs.  (See  "  Chronic 
Inflammations.")  It  consists,  in  the  main,  of  lymphoid  cells,  which 
are  either  separated  from  one  another  by  fine  bands  of  homogeneous 
transparent-looking  material,  or  by  a  more  or  less  distinctly  fibrillated, 
and  sometimes  nucleated  reticulum,  within  the 
Fig.  80.  meshes  of  which  the  cells  are  grouped.     (Fig. 

80.)  This  reticulum  is  sometimes  dense  and 
well  marked,  whilst  in  other  cases  it  is  much 
less  prominent.  In  addition  to  the  small  lym- 
phoid cells  there  are  often  seen  some  rather 
A  portion  of  a  Gray  3iiii-    larger  cclls  Containing  one,  and,  in  some  cases, 

ary  Tuhercle  of  the   Lung  ^^  ^g-  .^  ,,  ScrofuloUS  Inflammation," 

—Showing    the     adeaoid-hke  V  ' 

structure   met  with   in   large  Fig.   76.) 

portions  of  these  nodules.     X  \i  i  l    ^  ^       L^  '    l        c 

2Qo_  An  elementary  tubercle  thus  consists  oi  a 

giant-cell  reticulum  surrounded  by,  and  in 
direct  histological  continuity  with,  a  varying  sized  zone  of  small-celled 
tissue.  This  is  well  shown  in  Fig.  79.  (See  also  Fig.  83.)  The 
larger  tuberculous  nodules  consist  of  several  of  these  giant-cell  sys- 
tems.    (See  Fig.  89.) 

Although  the  above  characters  of  tubercle  are  to  be  observed  in 
successful  preparations  and  in  certain  stages  of  the  tuberculous 
growth,  many  of  them  will  often  be  found  wanting.  The  nuclei  and 
processes  of  the  giant-cells  will  not  always  be  seen,  and  the  cells 
often  appear  simply  as  yellowish,  somewhat  granular  masses  in  which 
neither  nuclei  nor  processes  are  visible.  In  this  imperfect  state  they 
are  to  be  found  in  tuberculous  nodules  from  all  organs  in  which  tuber- 
cle is  met  with. 

It  remains  to  speak  of  the  bloodvessels  of  tubercle.  The  vessels 
of  the  tissue  in  which  the  nodule  originates  gradually  become  obliter- 
ated in  the  process  of  its  growth," and  there  is  no  new  formation  of 
vessels,  such  as  takes  place  in  more  highly  developed  inflammatory 
tissue.  (See  "  Inflammation  of  Common  Connective  Tissue.")  The 
tubercle  is  therefore,  except  in  the  earliest  stages  of  its  development, 
non-vascular.     (See  "  Scrofulous  Inflammation.") 

Although  the  structure  which  has  been  described  is  that  most  com- 
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monly  met  with,  it  must  be  borne  in  mind  that  all  tuberculous  lesions 
are  not  thus  constituted.  When  treating  of  the  changes  in  the  several 
organs,  it  will  be  seen  that  the  precise  histological  constitution  of  the 
nodules  varies  somewhat,  according  to  the  characters  of  the  tissue  in 
which  they  originate.  In  the  lung,  for  example,  many  of  them  con- 
sist largely  of  accumulations  of  epithelial  cells  within  the  pulmonary 
alveoli. 

Secondary  Changes. — Tubercle  invariably  undergoes  more  or  less 
retrograde  metamorphosis,  although  the  extent  of  this  varies  consider- 
ably, and  in  some  cases  the  nodules  may  become  developed  into  an 
imperfect  fibroid  structure.  The  occurrence  of  retrograde  metamor- 
phosis is  mainly  owing  to  the  obliteration  of  the  bloodvessels  Avhich 
accompanies  the  growth  of  the  lesions.  The  change  commences  in 
the  centre  of  the  nodule,  this  being  the  part  first  developed,  and  con- 
sequently that  which  is  the  furthest  removed  from  vascular  supply. 
The  nodule  breaks  down  into  a  granular  fatty 
debris,  so  that  its  central  portions  soon  become 
opaque  and  yellowish.  (Fig.  81.)  In  some 
cases  the  process  of  disintegration  is  rapid,  Avhilst 
in  others  it  is  more  gradual.  It  is  usually  most 
marked  in  the  larger  and  more  diffused  lesions, 
and  hence  it  is  these  lesions  which  are  most  com-  ^„  v-^„„„.„ 

monly  of  a  yellow  color  and  soft  consistence 

•^  ''  One  of  the    Gray  No- 

("  yellow  tubercle").  In  other  cases  the  retro-  duUs  from  the  Lung  in 
grade  change  is  less  marked,  the  reticulum  of    "  ^"*^  '^■^  ^^"^^  Tuher- 

^  °  culosis,  which  is  becora- 

the  nodule  becomes  denser  and  more  fibroid,  and  ing  opaque  and  soft  in 
although  the  imperfect  fibroid  tissue  usually  ^^^l^l"^"*''"'  (^^'^«"'•'^'"- 
ultimately  undergoes  in  its  central  parts  more 
or  less  fatty  metamorphosis,  the  nodule  may  remain  as  a  firm  fibroid 
mass.^  This  occurs  more  especially  in  the  smaller  lesions.  The  ex- 
tent and  rapidity  of  the  retrograde  change  depends,  I  believe,  partly 
upon  the  intensity  of  the  infective  process,  and  partly  upon  constitu- 
tional conditions.  The  existence  of  scrofula  favors  retrograde  chano;es 
in  tuberculous  lesions  as  it  does  in  all  inflammatory  products,  and  it 
is  in  those  who  are  markedly  scrofulous  that  tubercle  undergoes  the 
most  rapid  degeneration.  (See  "  Scrofulous  Inflammation.")  These 
changes  Avill  also  be  influenced  by  the  intensity  of  the  infective  pro- 

'  Dr.  Klein  states  (Joe.  cit.)  that  the  large  multinucleated  cells  undergo  a  fibroid 
transformation,  and  become  converted  into  a  dense  feltwork  of  fibrillar  tissue, 
which  tissue  gradually  dies  away  and  becomes  caseous. 
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cess.  The  more  intense  the  process  the  greater  is  the  tendency  to 
the  degeneration  and  softening  of  the  nodules,  the  less  intense  and 
more  chronic,  the  more  liable  are  the  miliary  lesions  to  become  fibroid. 

Local  Tuberculosis. — Before  concluding  the  consideration  of  the 
general  pathology  of  tuberculosis,  allusion  must  be  made  to  those  cases 
in  which  the  tuberculous  processes  are  confined  to  a  single  organ. 
This  limited  tuberculosis  differs  from  the  more  general  one  only  in 
the  extent  of  the  distribution  of  the  infective  materials.  The  miliary 
lesions  originate  from  some  retrograde  inflammatory  product  situated 
usually  in  the  same  organ  as  that  in  which  they  occur,  and  their  limi- 
tation is  probably  owing  to  the  infective  substances  being  disseminated 
by  the  lymphatics  and  serous  canals  and  not  by  the  bloodvessels. 
This  will  be  again  referred  to  in  the  chapter  on  "  Pulmonary  Phthi- 
sis," and  also  in  the  following  description  of  the  tuberculous  process 
as  it  occurs  in  the  several  organs  and  tissues. 

Conclusions. — Having  thus  described  the  histological  characters 
of  tuberculous  lesions,  it  remains  to  consider  the  relation  which  sub- 
sists between  these  lesions  and  the  products  of  non-tuberculous  in- 
flammations. The  tuberculous  lesions  being  inflammatory  growths — 
the  result  of  the  injurious  influence  of  infective  particles  upon  the 
small  areas  of  tissue  with  which  they  come  into  contact — why  do  they 
differ  from  the  tissue  changes  which  accompany  the  ordinary  less 
intense  forms  of  inflammation  ?  The  answer  to  this  question  is  at 
present  far  from  satisfactory. 

It  must  be  admitted  that  constitutional  conditions  influence  con- 
siderably the  occurrence  and  character  of  tuberculosis.  Tuberculous 
processes  occur,  for  the  most  part,  in  the  scrofulous,  and  the  products 
of  some  scrofulous  inflammation  are  the  most  frequent  infective 
agents.  Constitutional  conditions  may  probably  thus  so  modify  an 
inflammatory  process  as  to  give  to  its  products  infective  properties. 
It  must,  I  think,  also  be  regarded  as  probable  that  conditions  of  the 
constitution  may  influence  the  effect  produced  by  the  dissemination  of 
the  infective  particles,  and  that  these  particles,  whether  derived  from 
a  caseous  or  non-caseous  focus,  may  in  certain  conditions  of  the  con- 
stitution give  rise  to  tuberculous  processes,  whilst  in  others  their 
dissemination  is  unattended  by  change. 

The  histological  peculiarities  of  the  tuberculous  lesions  appear  also 
to  depend  mainly  upon  constitutional  conditions.  The  influence  of 
scrofula  upon  the  histological  changes  which  accompany  inflammation 
has  already  been  seen,  and  from  the  close  histological  relationship 
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which  subsists  between  the  disseminated  nodules  met  with  in  tuber- 
culosis and  the  more  diffused  lesions  produced  by  primary  inflamma- 
tion in  scrofulous  subjects,  and  also  from  the  fact  that  it  is  in  the 
scrofulous  that  tuberculosis  most  frequently  occurs,  we  may,  I  think, 
assume  that  the  characters  of  tuberculous  lesions  also  are  dependent 
upon  a  constitutional  state. 

In  both  scrofulous  inflammation  and  tuberculosis  there  is  a  ten- 
dency to  the  development  of  large  cell-forms  and  to  the  formation  of 
a  lowly  organized  and  non-vascularized  structure  which  soon  under- 
goes retrograde  changes.  These  characters  of  the  inflammatory  new 
growth  appear  to  me  to  be  probably  due  to  the  inflammatory  process 
occurring  in  tissues  of  such  low  vitality  that  the  cellular  inflammatory 
products  are  incapable  of  forming  an  oi^ganized  vascular  tissue,  but 
merely  undergo  some  increase  in  size  and  then  tend  to  slowly  degene- 
rate. The  protoplasm  grows,  the  nuclei  multiply,  but  the  higher 
manifestation  of  vitality — the  subsequent  division  of  the  protoplasmic 
mass — does  not  take  place,  and  thus  are  produced  the  giant  cells. 


Tuberculosis   of  the   Pia  Mater. 

In  the  pia  mater  the  tuberculous  process  is  associated  with  inflam- 
mation of  the  meninges,  constituting  the  condition  known  as  tubercular 
meningitis.  This  is  almost  invariably  a  part  of  a  general  tubercu- 
losis. 

The  process  is  almost  exclusively  confined  to  the  pia  mater  as  the 
base  of  the  brain,  and  the  tuberculous  nodules — which  may  easily 
escape  observation — are  seen  in  connection  with  the  small  arteries  in 
the  Sylvian  fissures,  and  deeply  seated  between  the  convolutions.  A 
few  scattered  granulations  are,  however,  frequently  visible  on  the 
upper  surface  of  the  hemispheres.  The  inflammatory  growth  origi- 
nates in  the  perivascular  lymphatic  sheaths  which  inclose  the  small 
arteries  of  tiie  pia  mater.  (Fig.  82.)  The  cells  of  the  sheath 
multiply,  and  the  process  of  proliferation  commencing  at  separate 
centres,  numerous  small  gray  nodules  are  produced  around  the  vessel. 
These,  which  are  distinctly  visible  to  the  naked  eye,  cause  an  external 
bulging  of  the  sheath,  and  a  diminution  in  the  calibre,  or  even  com- 
plete obliteration,  of  the  inclosed  vessel. 

The  localized  obstructions  to  the  circulation  which  result  from  the 
pressure  of  the  perivascular  nodules  cause  intense  hypersemia  of  the 
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collateral  vessels,  and  thus  the  pia  mater  at  the  base  of  the  brain 
becomes  exceedingly  vascular,  there  being  in  some  cases  rupture  of 


Fig   82. 


Miliary  Tubercle  in  the  Pia  Mater. — The  dotted  line  indicates  the  original  size  of  the  tuber- 
cular nodule.  A.  The  lymphatic  sheath.  V.  The  bloodvessel.  F.  Proliferation  of  elements 
within  the  sheath.     X  100.     (Cornil  and  Eanyier.) 

the  vessels  and  extravasation.  This  is  followed  by  a  more  general 
inflammatory  process — a  true  basic  meningitis.  A  transudation  of 
the  liquor  sanguinis  takes  place  from  the  hyper^emic  and  injured 
vessels,  blood-corpuscles  escape,  and  thus  the  meshes  of  the  pia  mater 
become  infiltrated  with  a  sero-fibrinous,  and  often  purulent  liquid. 

The  changes  in  the  pia  mater  at  the  base  of  the  brain  are  attended 
by  softening  of  the  immediately  subjacent  cerebral  substance,  which 
becomes  infiltrated  with  young  cells.  The  lateral  ventricles  at  the 
same  time  become  distended  with  serum  (acute  hydrocephalus),  so  that 
the  convolutions  on  the  surface  of  the  hemispheres  are  seen  to  be  much 
flattened.  The  ependyma  and  choroid  plexus  also  become  exceedingly 
vascular,  and  the  walls  of  the  ventricles,  together  with  the  fornix  and 
soft  commissure,  become  much  softened.  All  of  these  changes  are 
owing,  partly  to  an  inflammatory  process,  and  partly  to  the  mechan- 
ical obstruction  to  the  circulation  caused  by  the  tuberculous  growth. 
In  addition,  the  arachnoid  membrane  is  dry  and  sticky. 

Tuberculous  Masses  in  the  Brain. — In  addition  to  the  miliary 
lesions  occurring  in  the  pia  mater  in  tubercular  meningitis,  large  tu- 
berculous masses  are  occasionally  met  with  in  the  brain  unassociated 
with  a  general  tuberculous  process.    These  masses,  which  vary  in  size 
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from  a  hazelnut  to  a  hen's  egg,  commonly  occur  in  the  cerebral  sub- 
stance, especially  at  the  base  of  the  brain.  They  are  of  a  pale  yellow 
color  and  firm  consistence,  and  usually  form  quite  round  globular 
tumors.  Their  surface  is  often  seen  to  be  covered  with  minute  gray 
nodules,  which  extend  into  the  surrounding  tissue;  and  on  section, 
similar  nodules  are  sometimes  visible,  scattered  through  the  substance 
of  the  tumor.  In  most  cases  only  one  or  two  such  masses  are  found, 
but  occasionally  they  are  more  numerous.  They  occur  especially  in 
childhood,  and  usually  in  children  in  whom  there  is  a  general  ten- 
dency to  caseation  of  inflammatory  products  ("scrofulous"  children). 
When  examined  microscopically  they  are  found  to  be  made  up  of  an 
adenoid  structure  and  large  branched  cells,  such  as  has  been  already 
described  as  so  characteristic  of  tuberculous  lesions.  This  structure 
— which  is  best  seen  in  the  peripheral  portions  of  the  tumor — is  often 
concentrically  arranged  around  bloodvessels,  and  is  found  undergoing 
in  different  parts  fibrous  and  caseous  metamorphosis. 

Respecting  the  nature  of  these  masses  and  the  way  in  which  they 
originate,  it  is  difficult  to  speak  with  certainty.  From  the  fact  that 
miliary  nodules  are  so  often  to  be  seen  on  their  surfac  and  extending 
into  the  surrounding  tissue,  it  is  supposed  that  they  originate  by  the 
aggregation  of  such  nodules — that  the  primary  nodule  constitutes  an 
infective  focus,  and  so  causes  a  succession  of  growths  in  its  immediate 
vicinity.  This  hypothesis  is  probably  correct.  Occasionally  the 
tuberculous  mass  causes  a  more  general  infection,  and  so  gives  rise 
to  tubercular  meningitis  or  to  a  general  tuberculosis. 

Tuberculosis   of   Lymphatic   Glands. 

In  the  lymphatic  glands,  tubercu-  Fig.  83. 

lous  processes  give  rise,  in  the  first  %^Jm  '"^^ 

place,  to  changes  in  the  peripheral  r^y-'-'^X^'^ 

portions  of  the  gland,  inasmuch  as  it        ^  -^>'7  -&i '  ^ 
is  with  these  that  the  infective  ma-      ,      "'--S>- '-    '"    ^ 
terials  which  are  conveyed  by  the  --^ 

lymphatic    vessels    first  come    into  s,--''" 

contact.      The   active    changes  in  -f^ 

the  gland  begin  with  the  formation  -  fT 

of  a  large  multinucleated  branched 

cell.       (Fig.      83.)        In    the     earlier  TWberciaosU  of  a   Lymphatic    Gland.— 

.  ,,  ,     •   The   earliest  stage   of  the   process,  showing' 

Stage  of  the  process  small  gray  nod-    the  giaat  ceu.  v  200. 
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ules  are  visible  scattered  through  the  cortex.  These  gradually  in- 
crease in  size  and  become  caseous.  The  gland  then  becomes  enlarged, 
the  distinction  between  its  medullary  and  cortical  portions  becomes 
lost,  and  it  becomes  changed  to  a  grayish  homogeneous  mass,  in  which 
are  varying  sized  tracts  of  caseous  materials.  The  new  growth  very 
frequently  undergoes  a  marked  fibroid  development;  so  that  the  case- 
ous masses  are  surrounded  by  a  dense  fibroid  structure.  The  case- 
ous portions  of  the  gland  may  subsequently  soften,  dry  up,  or  calcify. 

Tuberculosis  of    Mucous   Membranes. 

In  mucous  membranes  the  development  of  tuberculous  nodules  is 
usually  secondary  to  some  primary  inflammatory  process  which  leads 
to  ulceration  of  the  membrane.  The  intestinal,  the  urino  genital,  and 
the  respiratory  mucous  membranes  may  all  be  the  seats  of  a  tuber- 
culous growth. 

The  Intestine. — In  the  intestine  the  occurrence  of  true  tuber- 
culous processes  appears  to  be  almost  invariably  preceded  by  primary 
inflammatory  changes  in  the  intestinal  lymphatic  structures.  These 
changes  have  their  seat  in  the  solitary  and  Peyer's  glands,  and,  as  in 
typhoid  fever,  it  is  especially  these  structures  in  the  lower  part  of  the 
small  intestine  and  in  the  c^cum  which  are  affected. 

The  first  stage  of  the  process  consists  in  an  inflammatory  hyper- 
plasia of  the  lymphatic  elements.  In  Peyer's  patches  this  hyperplasia 
usually  affects  isolated  follicles  in  the  patch.  The  solitary  glands  and 
certain  follicles  in  the  patches  thus  become  swollen,  and  project  with 
undue  prominence  above  the  surface  of  the  membrane.  The  newly 
formed  elements  then  undergo  retrogressive  changes — they  soften,  the 
degeneration  in  the  patches  commencing  at  several  separate  centres, 
and  often  extending  until  the  whole  patch  becomes  destroyed.  As 
the  result  of  these  primary  inflammatory  changes  an  ulcerated  surface 
is  produced,  the  floor  and  edges  of  which  are  more  or  less  thickened, 
owing  to  the  extension  of  the  inflammatory  infiltration  into  the  sub- 
mucous connective-tissue.  This  is  a  simple  ulcer,  and  its  production, 
so  far,  is  quite  independent  of  a  tuberculous  process. 

What  must  be  regarded  as  a  tuberculous  change  occvirs  subsequently 
to  the  ju'imary  ulceration,  and  it  consists  in  the  development  of  small 
nodules  of  new  growth  in  the  floor  of  the  primary  ulcer.  The  devel- 
opment of  these  nodules  appears  to  take  place  principally  around  the 
bloodvessels,  and  as  these  are  arranged  transversely  around  the  intes- 
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tine,  the  new  growth  proceeds  in  the  same  I'ig.  84. 
direction.      These    secondary  nodules  of 
new  growth,  like  the  primary  inflamma- 
tory product,  soften    and  become  caseous,  ^  Tuhercular  Ulcerof  the  Intes- 
and  thus  the  process  of   ulceration    gradu-  «we.— (Diagrammatic)     «.    Epithe- 
,,                      ,                                ,               .,     1            ,      ,  lial    lining,      b.  Submucous    tissue. 
ally   extends    transversely  until    the  whole  c.  Muscular  coat.     a.  Peritoneum. 

circumference  of  the  gut  maybe  destroyed. 

The  ulcer  thus  produced  presents  a  strong  contrast  to  that  of  typhoid. 
Its  edges  and  base  are  thickened  and  indurated,  and  the  tuberculous 
nodules,  tending  to  become  caseous,  are  seen  scattered  in  its  floor. 
(Fig.  84.) 

The  tubercular  ulcer  rarely,  if  ever,  heals.  Owing  to  the  thickening 
of  the  tissues  at  its  base,  perforation  is  quite  an  exceptional  occur- 
rence. In  the  process  of  its  extension  the  ulceration  is  attended  by 
some  contraction  and  narrowing  of  the  gut. 

Tuberculosis   of  the   Lungs. 

Tuberculous  processes  occur  in  the  lungs  as  a  part  of  a  general 
tuberculosis,  and  also  in  many  cases  of  pulmonary  phthisis.  The 
nature  of  the  resulting  inflammatory  lesions  is  similar  in  both.  It  will 
be  well  however,  in  the  present  place,  more  particularly  to  describe 
these  lesions  as  they  occvir  in  the  general  infective  disease.  The  more 
limited  processes  which  take  place  in  phthisis  will  be  again  referred  to 
in  a  subsequent  chapter  devoted  to  the  consideration  of  this  affection. 
(See  "  Pulmonary  Phthisis.") 

The  pulmonary  lesions  met  with  in  general  tuberculosis  consist,  for 
the  most  part,  of  disseminated  nodular  growths,  which  are  universally 
known  as  miliary  tubercles.  These  growths  are  of  two  kinds — the 
gray  and  the  yellow.  The  gray  are  semi-transparent  nodules  of  a 
grayish-white  color,  varying  in  size  from  a  small  pin's  head  to  a  hemp 
seed.  They  are  somewhat  spherical  in  shape,  but  usually  possess  a 
well  defined  outline.  Sometimes  they  are  firm  and  almost  cartilagi- 
nous in  consistence  ;  whilst  in  other  cases  they  are  much  softer  and 
almost  gelatinous.  The  softer  forms,  instead  of  being  semi-transpa- 
rent, are  more  opaque  and  white.  The  yellow  are,  for  the  most  part, 
larger  than  the  preceding,  many  of  them  much  so,  some  being  as 
large  as  a  pea.  They  are  also  softer  in  consistence,  less  defined  and 
regular  in  outline,  and  they  pass  more  insensibly  into  the  surrounding 
tissue.     Many  of  them  possess  a  grayish-white  translucent  margin, 
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■which  may  be  pretty  firm  in  consistence,  but  never  so  hard  as  are 
many  of  the  gray  nodules,  whilst  their  central  portions  are  opaque, 
yellowish,  or  caseous. 

Both  the  gray  and  the  yellow  nodules  are  often  found  associated  in 
the  same  lung ;  in  other  cases  the  gray  nodules  only  are  met  with  ; 
whilst,  less  frequently,  nearly  all  the  growths  are  of  the  yellow 
variety.  The  condition  of  the  pulmonary  tissue  Avhich  is  situated 
between  the  nodules  varies  considerably.  It  may  be  perfectly  nor- 
mal, more  or  less  congested  and  oedematous,  or  it  may  present  varying 
sized  tracts  of  grayish,  granular,  friable  consolidation.  A  perfectly 
normal  condition  of  the  intervening  pulmonary  tissue  is  found  in  many 
of  these  cases  in  which  all  the  growths  are  of  the  firm,  gray  variety  ; 
but  when  there  are  numerous  yellow  or  soft  gray  nodules  the  lungs 
are  nearly  always  more  or  less  congested  or  consolidated. 

When  these  nodules  are  examined  microscopically  they  are  seen  to 
exhibit  two  dilferent  kinds  of  structure — viz.,  the  adenoid  structure 
with  branched  multinucleated  cells,  which  has  been  already  described 
as  that  which  is  the  most  characteristic  of  tuberculous  lesions,  and 


Fig.  85. 


A  small  soft  Gray  Tubercle  from  the  Lung  in  a  Case  of  Acute  Tuberculosis. — The  whole 
of  the  tubercle  is  shown  in  the  drawing,  and  it  is  obviously  constituted  largely  of  intra-alveolar 
products.     X  100,  reduced  to  J^. 

accumulations  of  epithelial  cells  within  the  pulmonary  alveoli  (catar- 
rhal pneumonia).  There  is,  however,  this  marked  difference  between 
the  various  kinds  of  nodules — that  whereas  the  smaller  firm  gray  ones 
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Fig.  86. 


are  constituted  almost  entirely  of  the  first  named  structure,  the  larger 
soft  gray,  and  most  of  the  yellow  ones,  consist  largely  of  the  intra- 
alveolar  accumulations. 

First,  with  regard  to  the  soft  gray  and  yellow  nodules.  Most  of 
these  when  examined  Avith  a  low  magnifying  power  present  the  appear- 
ance represented  in  Fig.  85,  the  nodules  evidently  consisting  largely 
of  accumulations  within  the  alveo- 
lar cavities.  When  more  highly 
magnified  their  constitution  be- 
comes  more  apparent.  It  is  then 
seen  that  the  alveolar  cavities  are 
filled  with  epithelial  elements  and 
small  cells  resembling  leucocytes, 
whilst  the  alveolar  walls  are  more 
or  less  extensively  infiltrated  and 
thickened  with  lymphoid  cells. 
(Fig.  86.)  In  many  cases  the 
central  portions  of  the  nodules  will 
be  seen  to  have  undergone  exten- 
sive degenerative  changes,  and  to 
consist  merely  of  a  structureless 


A  portion  of  a  small  soft  Gray  Tiihercle 
from  the  Lung. — This  is  from  a  case  of  acute 
tuberculosis,  probably  in  an  earlier  stage  than 
that  from  -which  Fig.  85  was  drawn.  The  fig- 
ure shows  one  of  the  alveoli  filled  with  epi- 
thelial elements  and  a  few  small  cells,  with 
some  cellular  infiltration  of  the  alveolar 
walls.     X  200. 


Fig.  87. 


^ 


A  portion  of  a  Yellow  Tubercle  from  the  Lung  in  a  Case  of  Acute  Tuberculosis. — Showing 
the  degeneration  of  the  central  portions  of  the  nodule  e,  and  the  cellular  thickening  of  the  alve- 
olar walls  and  accumulations  within  the  alveolar  cavities  of  the  periphery  p.    X  100. 
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Fig. 


granular  debris,  so  that  tl\e  accumulations  within  the  alveoli  and  the 
cellular  infiltration  of  the  alv^eolar  walls  are  only  visible  at  their  pe- 
riphery. This  is  always  the  case  in  the  distinctly  yellow  tubercles. 
(Fig.  87.) 

The  histological  characters  of  the  firmer  gray  nodules  differ  some- 
what from  the  preceding.  In  these  the  cellular  infiltration  and  thick- 
ening of  the  alveolar  wall  is  much  more  marked,  and  many  of  the 
alveolar  cavities  are  occupied  by  giant  cells,  these  probably  origi- 
nating, as  described  by  Dr.  Klein,  from  the  alveolar  epithelium,^  (Fig. 
88.)    In  other  cases,  the  alveolar  structure  has  completely  disappeared, 

and  the  tubercle,  when  examined  with 
a  low  magnifying  power,  appears  as  a 
little  somewhat  spheroidal  mass,  the 
cellular  elements  of  which  are  seen 
to  be  grouped  around  separate  cen- 
tres. (Fig.  89.)  AVhen  more  highly 
magnified,  these  centres  are  seen  to 
correspond  with  the  large  multinu- 
cleated branched  cells  already  de- 
scribed, and  the  small-celled  struc- 
ture grouped  around  them,  as  is  well 
shown  in  Fig.  79.  This  is  a  fully 
developed  tubercle  of  the  lung.  The 
small-celled  structure  at  the  periphe- 
ral portions  of  the  nodules  extends 
into  and  produces  a  thickening  of  the  walls  of  the  alveoli  with  which 
the  nodule  is  incorporated,  (Fig.  90.)  In  the  tubercles  thus  con- 
stituted, extensive  retrogressive  changes  rarely  occur.  Degeneration 
is  slow  and  very  incomplete,  and  the  nodule  often  becomes  imper- 
fectly fibroid. 

Respecting  the  cause  of  these  differences  in  the  histological 
characters  of  the  miliary  lesions  in  the  lungs — I  believe  them  to  de- 
pend upon  differences  in  the  age  of  the  nodules,  and  in  the  intensity 
of  the  tuberculous  process.^     If  the  intensity  of  the  process  be  con- 


A  portion  of  the  more  external  part  of 
a  Gray  Tubercle  from  the  Lung  in  a 
Case  of  Actite  Tuberculosis. — Showing 
the  extensive  infiltration  and  the  thicken- 
ing of  the  alveolar  walls,  and  the  giant 
cells  within  the  alveolar  cavities.      X  100. 


'  These  large  multinucleated  cells  are  stated  by  Dr.  Klein  {loc.  cit.)  to  originate 
either  by  tlie  fusion  of  the  alveolar  epithelium,  or  by  the  excessive  development 
of  an  ejjithelial  cell.  Since  the  publication  of  Dr.  Klein's  statement  I  have  fre- 
quently observed  these  cells  situated  distinctly  in  the  alveolar  cavities,  and  I 
have  little  doubt  they  originate  in  the  way  he  describes. 

2  Intensity  comprises  two  factors — severity  of  injury  and  susceptibility  of  in- 
jured tissue.     In  scrofula,  for  example,  the  susceptibility  of  the  tissue  is  great, 
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siderable,  the  nodules  will    consist  in  the  main  of  accumulations  of 
epithelium  within  the  pulmonary  alveoli,  and  the  nodule  will  rapidly 


A  firm  Gray  Tubercle  from  the  Lung  in  a  Case  of  Acute  Tuberculosis. — Showing  the  group- 
iiig  of  the  elements  around  separate  centres,  the  nodule  consisting  of  several  giant-cell  systems. 
X  33. 

Fig.  90. 


A  small  portion  of  the  most  external  part  of  a  firm  Gray  Tubercle  from  the  Lung  in  a  Case  of 
Acute  Tuberculosis. — Showing  the  incorporation  of  the  nodule  with  the  alveolar  wall  a.,  X  270. 

undergo  disintegration.  (See  Fig.  87.)  If  the  process  be  less 
intense,  and  the  nodules  attain  a  more  advanced  age,  degeneration 
Avill  be  less  rapid  and  complete,  the  cellular  infiltration  and  thickening 

and  the  intensity  of  tuberculous  processes  is  often  considerable.  (See  "Inflam- 
mation.") 
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of  the  alveolar  walls  will  be  greater,  and  the  epithelial  elements  may 
form  large  multinucleated  cells.  (See  Fig.  88.)  Lastly,  in  the  least 
intense  and  most  chronic  processes,  the  development  of  multinucleated 
elements  and  the  formation  of  the  network  of  branched  cells  reaches 
its  maximum  (see  Figs.  79  and  89),  degeneration  takes  place  slowly 
in  the  central  portions  of  the  nodule,  and  there  is  often  considerable 
fibroid  induration  of  the  new  tissue.  There  is  thus  a  close  analogy 
between  the  tissue  changes  resulting  from  tuberculosis  of  the  lungs 
and  those  which  result  from  other  inflammatory  processes.  (See 
"  Chronic  Inflammations.")  The  degeneration  of  the  lesions  is  mainly 
owing  to  the  interference  with  their  vascular  supply,  caused  by  the 
pressure  exercised  upon  the  bloodvessels  by  the  intra-alveolar  accumu- 
lations, and  the  obliteration  of  the  vessels  by  the  cellular  infiltration 
of  the  alveolar  walls. ^ 


CHAPTER  XXXII. 

PYEMIA  AND  SEPTICEMIA. 

The  diseases  known  as  Pygemia  and  Septicemia  result  from  the 
absorption  and  dissemination  of  septic  substances,  derived  usually 
from  the  products  of  some  acute  inflammation.  They  are  very  closely 
allied,  and  very  frequently  associated.  Septicsemia,  however,  is  a  some- 
what more  simple  process,  and  it  will  therefore  be  considered  first. ^ 

S  e  p  t  i  c  se  m  i  a . 

By  Septicsemia  is  generally  understood  those  forms  of  septic 
poisoning  which  are  unaccompanied  by  the  development  of  secondary 
centres  of  inflammation  or  suppuration. 

'  For  a  more  complete  account  of  Pulmonary  Tuberculosis  see  "The  Pathology 
of  Pulmonary  Consumption."     By  the  Author,  1878. 

2  The  terms  pytemia  and  septicsemia  are  used  in  different  senses  by  different 
pathologists,  and  our  knowledge  of  these  and  allied  processes  is  still  undoubtedly 
incomplete.  The  report  of  the  Committee  appointed  by  the  Pathological  Society 
of  London  to  investigate  the  nature  and  causes  of  Pysemia,  Septicaemia,  and  Puru- 
lent Infection,  is  an  admirable  account  of  what  is  at  present  known  of  these 
subjects.      Trans.  Path,  Soc.  Land.,  1879. 


SEPTICEMIA. 


239 


When  a  person  receives  an  external  injury  sufficient  to  produce  a 
wound  of  considerable  extent,  the  resulting  inflammatory  process  is 
usually  followed  by  a  general  disorder  of  the  vital  functions,  the  most 
prominent  symptom  of  which  is  pyrexia.  This  pyrexial  state,  which 
so  commonly  occurs  after  surgical  operations  and  other  extensive  local 
injuries,  is  what  is  usually  known  as  traumatic  or  surgical  fever. 
Respecting  the  cause  of  this  fever — it  is  probably  mainly  due  to  the 
absorption  of  small  quantities  of  decomposing  matter  from  the  surface 
of  the  wound.  Whatever,  therefore,  prevents  septic  changes  in  the 
inflammatory  products,  or  interferes  with  the  absorption  of  the  septic 
fluids,  will  prevent  the  fever.  Absorption,  as  will  be  seen  presently, 
is  prevented  by  the  formation  of  healthy  granulation  tissue. 

Closely  allied  to  this  traumatic  or  surgical  fever  is  the  condition 
known  as  septiccemia.  Here,  also,  there  is  an  absorption  of  septic 
matter  from  some  local  lesion,  but  the  general  disturbance  of  the  vital 
functions  to  which  it  gives  rise  is  much  more  considerable.  Septi- 
caemia appears  therefore  to  difl"er  from  simple  traumatic  fever  mainly 
in  this — that  in  it  the  infective  process  is  one  of  much  greater  intensity. 
No  sharp  line  of  demarcation,  however,  can  be  drawn  between  the  two. 
The  clinical  phenomena  of  septicaemia,  as  observed  in  man,  are 
characterized  not  only  by  pyrexia, but  also,  in  severe  cases,  by  vomiting, 
diarrhoea,  muscular  enfeeblement,  affecting  particularly  the  heart  and 
respiratory  muscles,  and  ultimately  a  condition  of  collapse  which 
tends  to  terminate  in  death.  After  death  the  blood  is  found  to  be 
darker  and  less  firmly  coagulated  than  usual.  Extreme  congestions 
and  ecchymoses  are  met  with  in  internal  organs,  especially  in  the 
heart,  lungs,  and  gastro-intestinal  mucous  membrane.  The  spleen, 
liver,  and  other  viscera  are  enlarged,  friable,  and  abnormally  vascu- 
lar ;  and  little  patches  of  lymph  are  seen  on  the  pleura  and  pericardium. 
Metastatic  abscesses  and  all  other  secondary  inflammatory  lesions  are 
completely  absent.  Such  pure  uncomplicated  cases  of  septicaemia 
are,  however,  comparatively  infrequent,  the  septicaemia  being  usually 
associated  with  the  development  of  secondary  inflammations — a 
pyaemia.  A  simple  septiceemia  is  perhaps  most  common  in  the 
puerperal  state  (Puerperal  Septicemia). 

In  studying  the  pathology  of  septicaemia  we  must  consider — 1. 
The  nature  of  the  infective  material — the  septic  poison,  and  the  con- 
ditions under  which  it  is  produced;  2.  The  circumstances  which 
influence  its  absorption  and  dissemination;  and  3.  The  changes  which 


240  INFLAMMATION. 

it  produces  in  the  circulating  blood.  Our  knowledge  on  all  these 
questions  has  been  derived  mainly  from  the  experimental  investigation 
of  infective  processes  induced  in  the  lower  animals;  and  amongst 
those  who  have  contributed  most  largely  to  this  knowledge  during  the 
past  few  years  are  Professors  Billroth,  Bergmann,  Koch,  and  in  our 
own  country.  Dr.  Burden  Sanderson.^ 

1.  The  Septic  Poison. — First,  with  regard  to  the  infective  mate- 
rial, and  the  circumstances  under  which  it  is  produced.  In  the  natural 
disease  this  material  originates  in  connection  with  some  local  inflam- 
mation, or  much  less  frequently  with  some  wound  in  which  no  inflam- 
mation is  present — as  the  uterus  after  delivery.  It  is  in  the  albuminous 
liquids  of  such  local  lesions  that  the  septic  poison  is  produced,  and  its 
production  appears  to  be  invariably  associated  with  the  putrid  decom- 
position of  the  liquid.  In  the  disease  artificially  induced  in  the  lower 
animals  the  poison  is  introduced  from  without,  and  consists  of  some 
putrid  liquid,  such  as  a  putrid  infusion  of  muscle. 

It  is  well   known   that  the  putrid   decomposition   of  albuminous 

liquids  is  always  associated  with  the  presence 

in  them  of  bacteria,  or  their  germs.     (Fig. 

-'  @**s^""°°°&il?'#  •  -       ^1-)     I^^  ^  series  of  experiments  made  in  the 

^^f^^i^r^fi^lyCvd     laboratory  of  the  Brown  Institution  in  1872, 

'^-'"'^Z^-i'Hifi'^&fi^'     ^^^^  ^^®  object  of  determining  the  nature  of 

\■%|'°*o^c^^;§f!^?^^      the  septic  poison.  Dr.  Sanderson  found  that 

■^  "©'t 'i.''"^'*"'"  these,  or  similar  organisms,  abounded  in  all 

Fetid  Pus  from  an  Em-    j.     -^    ^.^  Capable,  wheu  introduced 

pycema. — Showing      commoa  1  I  ' 

forms  of  bacteria  amongst  the       intO     the     cirCulatloU     of     an     animal,     of     pro- 
pus-corpuscles,    y  600.  ,.  ,.  •      o         IP  ,1  1,         c 
ducmg  septicaemia ,    and  irom  the  results  oi 

these  and  other  more  recent  experiments,  Dr.  Sanderson  concludes 
that  the  agency  of  bacteria  is  essential  for  the  production  of  the  septic 
poison. 

But  although  the  production  of  the  poison  appears  to  be  invariably 
associated  with  the  presence  of  bacteria,  it  is  something  quite  distinct 
from  the  process  of  simple  putrefactive  decomposition.  That  this  is 
so  has  been  proved  by  Bergmann,  who  has  shown  that  the  poison  can 
be  produced  by  the  action  of  bacteria  on  non-albuminous  liquids ;  and 
also  that  if  bacteria  be  grown  in  such  non-albuminous  liquids,  the 

1  "  Lectures  on  the  Infective  Processes  of  Disease,"  by  Dr.  Burden  Sanderson, 
delivered  at  the  University  of  London  :  Brit.  Med.  Journ.,  Dec.  1877,  and  Jan. 
1878. 

2  "Trans.  Path.  Soc.  Lond.,"  voL  xxiii.  1872. 
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first  crop,  which  are  rod-shaped,  active  organisms  (bacteria  proper) 
are  inert ;  but  as  the  process  of  cultivation  proceeds,  spheroidal  and 
less  active  organisms  are  produced  (micrococci),  and  the  liquid 
becomes  intensely  virulent.  From  these  facts  Dr.  Sanderson  infers 
that  the  poison  is  not  a  product  of  the  septic  disintegration  of  pro- 
tein substances,  but  something  much  more  intimately  associated  with 
the  existence  and  growth  of  the  organisms  themselves. 

The  production  of  the  poison  being  thus  dependent  upon  the  agency 
of  bacteria,  the  question  arises  whether  its  effects  are  due  to  the  direct 
action  of  the  organisms  themselves.  In  answer  to  this  question,  the 
results  of  Dr.  Ander's  experiments  appear  to  be  conclusive.  This 
observer  has  shown  that  the  complete  destruction  of  the  organisms  in 
a  liquid  which  has  been  proved  to  be  septic  in  no  way  impairs  the 
virulence  of  its  action.^ 

From  these  investigations  we  must  therefore  conclude  that  the  sep- 
tic poison  is  a  product  of  the  growth  of  bacteria  ;  but,  says  Dr.  San- 
derson, bacteria  are  incapable  of  producing  the  poison  in  the  healthy 
organism.  The  condition  which  appears  to  be  necessary  for  the 
development  of  the  poison,  is  some  abnormal  state  of  the  living  tissues, 
such  as  is  produced  by  injury.  It  is  in  the  products  of  such  injured 
tissues  that  the  development  of  the  bacteria  and  the  production  of  the 
poison  can  take  place,  and  it  is  consequently  in  some  inflammatory 
lesion  that  septic  processes  most  frequently  originate. 

Inasmuch  as  the  agency  of  bacteria  is  essential  for  the  production 
of  the  septic  poison,  it  will  be  readily  understood  why,  in  the  majority 
of  cases,  septicaemia  originates  from  lesions  which  are  in  direct  com- 
munication with  the  external  air,  and  also  why  the  development  of 
septic  processes  is  favored  by  the  crowding  together  of  persons  with 
open  wounds ;  for,  as  pointed  out  by  Mr.  Savory,  the  decomposition 
of  an  animal  fluid  is  hastened  by  the  introduction  into  it  of  any  other 
animal  matter  which  is  also  undergoing  active  putrefactive  change.^ 

2.  The  absorytion  of  the  Poison. — Having  discussed  the  nature  of 
the  poison,  and  the  circumstances  under  which  it  originates,  it  remains 
to  consider  how  it  becomes  absorbed  and  disseminated.  Putrid  liquids 
in  contact  with  injured  tissues — liquids  capable  of  producing  the  most 
intense    septic   processes   if  artificially  inoculated — do   not   always 

'  Andei''s  "  Giftige  Wirkung  von  durch.  Bakterien  betriibte  Nahrfliissigkeit :" 
Deutsche  Zeitschrift  fiir  Chirurgie,  vol.  vii, 

2  "Discussion  on  Pyaemia  at  Clinical  Society."     Mr.  Savory. —  Trans.  Clin.  Soc, 
Lond.,  vol.  vii.  p.  Isxvi. 
16 
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become  absorbed.  The  causes  which  in  some  cases  favor  their  absorp- 
tion, and  in  others  prevent  it,  must  be  looked  for,  according  to  Mr. 
Savory  {loc.  cit.),  in  the  condition  of  the  tissues  with  which  they  are 
in  contact.  A  fresh  wound  is  a  very  readily  absorbing  surface,  but 
Billroth  and  others  have  shown,  experimentally,  that  healthy  granu- 
lations offer  a  decided  obstacle  to  the  absorption  of  fluids  from  their 
surface.  When,  however,  the  granulations  become  partially  destroyed, 
or  are  in  an  unhealthy  condition,  fluids  readily  permeate  them.  It 
must,  then,  be  considered  as  exceedingly  probable  that  the  absorption 
of  the  poison  is  intimately  connected  with  some  abnormal  condition, 
due  to  injury  or  disease,  of  the  tissues  with  which  it  is  in  contact. 
The  poison,  when  absorbed,  is  disseminated  by  means  of  the  veins 
and  lymphatics. 

3.  Changes  produced  by  tlie  Poison  in  the  Blood. — Respecting  the 
changes  produced  by  the  septic  poison  in  the  circulating  blood,  and  in 
the  organism  generally — the  results  of  the  experimental  production  of 
septicaemia  show  that,  in  many  cases,  these  are  in  direct  proportion  to 
the  quantity  of  the  poison  that  is  introduced  ;  whilst  in  others  the 
poison  multiplies  after  its  absorption,  and  its  effects,  therefore,  are 
not  proportionate  to  the  quantity  absorbed,  but  the  intensity  of  the 
process  gradually  increases.  In  the  former  case  the  blood,  merely 
containing  the  original  quantity  of  the  poison  much  diluted,  is  inca- 
pable of  setting  up  a  similar  process  in  another  animal ;  Avhereas  in  the 
latter,  inasmuch  as  the  poison  increases,  the  smallest  drop  of  blood 
may  be  intensely  infective.  Clinically,  these  two  classes  of  cases  are 
still  very  imperfectly  distinguished.^  The  multiplication  of  the  poison 
will  be  again  alluded  to  when  speaking  of  pygemia. 

Before  concluding  this  part  of  the  subject,  further  allusion  must  be 
made  to  the  character  of  the  blood  in  septicaemia,  and  to  the  changes 
which  are  observed  in  the  organs  after  death.  The  extent  to  which 
the  blood  is  altered  varies  considerably,  both  in  septicsemia  and 
pygemia,  according  to  the  virulence  of  the  poison.     In  the  more  severe 

1  According  to  the  report  of  tlie  committee  appointed  by  tlie  Pathological  Society, 
already  alluded  to,  those  cases  of  septicaemia  in  which  there  is  no  multiplication 
of  the  poison  in  the  hlood  are  due  simply  to  the  absorption  of  the  chemical  pro- 
ducts of  putrefaction  ("  Septic  Intoxication")  ;  those  cases  in  which  the  poison 
multiplies  and  in  wliich  the  disease  is  truly  infective  (communicable  by  inoc- 
ulation from  animal  to  animal)  depend  upon  the  absorption  of  some  virus  which 
is  developed  in  the  decomposing  organic  matter  ("Septic  Infection"),  The  two 
conditions  may  be  associated. —  Trans.  Path.  Soc.  Loud.,  1879. 
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cases  this  fluid  is  darker  in  color  and  coagulates  less  perfectly  than  in 
health.  The  red  corpuscles  also  tend  to  aggregate  in  clumps  instead 
of  rouleaux  ;  and  they  often  undergo  disintegration  during  life,  so  that 
the  serum  is  stained  with  hgemoglobin  immediately  after  death. 

One  of  the  most  important  features,  however,  in  connection  with 
the  blood  is  the  marked  tendency  to  congestion  and  blood  stasis 
which  characterizes  both  the  natural  and  the  artificially  induced 
diseases.  With  regard  to  the  causes  of  these  circulatory  phenom- 
ena— the  investigations  of  Dr.  Kohler  appear  to  show  that  they  are 
partly  due  to  the  destructive  action  of  the  poison  on  the  white  blood- 
corpuscles,  and  the  consequent  liberation  of  the  ferment  upon  which 
process  of  coagulation  depends.'  (See  "  Thrombosis.")  From  the 
report  of  the  committee  appointed  by  the  Pathological  Society,  three 
other  circumstances  appear  to  be  concerned  in  their  production — viz., 
the  occlusion  of  the  small  bloodvessels  by  micrococci,  the  destruction 
and  shedding  of  the  vascular  endothelium,  and  hypertrophy  of  the 
intima.  The  microscopical  examination  of  the  various  organs  from 
cases  of  septicaemia  and  pyaemia  by  the  members  of  this  committee 
showed  that  the  capillaries  were  frequently  occluded  by  dense  aggre- 
gations of  minute  spherical  organisms  imbedded  in  a  homogeneous 
substance  ;  and  that  similar  organisms  adhered  in  masses  to  the  walls 
of  the  larger  vessels.  Bacteria  were  found  much  less  frequently. 
The  endothelium  of  the  bloodvessels  generally  was  here  and  there 
detached ;  and  the  intima  was  often  considerably  thickened,  in  some 
cases  so  much  so  as  to  considerably  diminish  the  lumen  of  the  vessel. 
The  importance  of  these  changes  as  causes  of  congestion  and  throm- 
bosis is  sufficiently  obvious. 

Pyaemia. 

Pyaemia,  as  alread}'-  stated,  appears  to  result  from  the  development 
and  absorption  of  the  same  poison  as  that  which  gives  rise  to  septi- 
csemia.  The  two  conditions  are  thus  closely  allied,  and  they  are  very 
often  associated. 

Pyaemia  difiers  from  septicsemid  in  this  respect — that  in  it  the 
absorption  and  dissemination  of  the  poison  gives  rise  not  only  to  an 
alteration  in  the  blood  and  a  general  disturbance  of  the  vital  functions, 

'  "Ueber  Thrombose  und  Transfusion,  Eiter  iiud  septiscli  Infection  uud  deren 
Beziehung  zum  Fibrinferment,"  by  Dr.  Armin  Kohler.     Dorptit,  1877. 


244  INFLAMMATION. 

but  also  to  the  production  of  secondary  foci  of  inflammation — the  so- 
called  metastatic  abscesses.  It  is  the  production  of  these  abscesses, 
and  of  othet  more  diffused  inflammatory  lesions,  which  is  the  dis- 
tinctive character  of  pyseraia.  It  is  thus  probable  that  pyaemia  is 
invariably  associated  with  more  or  less  septicaemia,  and  it  may  be 
regarded  as  a  septicaemia  in  which  there  are  disseminated  inflammations 
and  suppurations. 

Pyaemia  being  thus  the  result  of  the  absorption  of  the  same  poison 
as  that  which  gives  rise  to  septicaemia,  all  that  has  been  said  respect- 
ing the  origin  and  nature  of  this  poison,  and  the  circumstances  which 
influence  its  absorption  and  dissemination  from  the  focus  of  infection, 
applies  equally  to  both  diseases.  What  remains  for  consideration  are 
the  differences  in  the  effects  which  are  produced.  It  will  be  well,  in 
the  first  place,  however,  to  describe  briefly  the  pyaemic  lesions. 

The  lesions  which  are  the  most  characteristic  of  pyaemia  are  the 
so-called  metastatic  abscesses.  These  present  certain  peculiarities. 
In  their  earlier  stages  they  usually  consist  of  somewhat  reddish, 
friable,  granular-looking  masses  of  consolidation,  which  are  sur- 
rounded by  a  thin  zone  of  red  hyperaemic  tissue.  These  masses  are 
frequently  wedge-shaped,  the  apex  of  the  cone  being  towards  the 
centre  of  the  organ.  They  vary  considerably  in  size,  some  not  being 
larger  than  a  small  pea,  whilst  others  exceed  the  size  of  a  chestnut. 
The  consolidated  mass  soon  assumes  the  characters  of  an  abscess. 
Its  more  central  portions  become  softened  and  purulent,  and  ultimately 
it  tends  to  become  converted  into  a  collection  of  pus  and  broken-down 
tissue,  this  being  still  surrounded  by  a  thin  red  zone  of  induration. 
These  metastatic  abscesses  are  met  with  most  frequently  in  the  lungs; 
but  they  also  occur  in  the  liver,  spleen,  kidneys,  and  in  other  internal 
organs.  They  are  more  commonly  found  near  the  surface  than  in  the 
more  internal  portions  of  the  organ,  often  being  situated  immediately 
beneath  the  fibrous  capsule. 

In  addition  to  these  abscesses,  more  diffused  inflammatory  lesions 
are  met  with  in  pyaemia.  These  consist  chiefly  of  suppurative  arthritis, 
and  of  inflammations  of  the  subcutaneous  cellular  tissue  and  serous 
membranes,  especially  of  the  pleurae  and  pericardium. 

With  regard  to  the  pathology  of  the  metastatic  abscesses — they 
are,  for  the  most  part,  of  embolic  origin,  the  emboli  originating  in  the 
thrombi  which  form  at  the  seat  of  the  primary  lesion.  The  circum- 
stances under  which  thrombi  formed  in  the  vessels  of  a  part  become 
softened  or  broken-up,  so  as  to  furnish  embolic  plugs,  and  the  way  in 
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which  these  plugs  may  set  up  acute  inflammatory  processes  at  the  seat 
of  their  arrest,  has  been  described  in  the  chapters  on  "Thrombosis" 
and  "Embolism."  It  will  be  sufficient  in  the  present  place  to  state 
that  in  the  course  of  a  pysemic  process  the  coagula  which  form  in  the 
vessels  at  the  seat  of  the  pyjBmic  inflammations  become  infected  with 
the  py&emic  poison,  and  if  they  soften  or  become  broken  up  so  as  to 
furnish  embolic  plugs,  these  plugs  cause  secondary  suppurative  pro- 
cesses in  the  parts  in  which  they  become  arrested ;  and  it  is  to  the 
dissemination  of  these  infective  emboli  that  the  formation  of  the  ma- 
jority of  the  metastatic  abscesses  in  pygemia  is  owing.  The  more  difl'use 
secondary  inflammations  of  the  subcutaneous  connective  tissue,  and 
of  serous  and  synovial  membranes,  are  probably  often  unconnected 
with  embolism,  but  are  due  directly  to  the  altered  condition  of  the 
blood. 

The  prominent  part  which  is  played  by  thrombosis  and  embolism 
in  the  pathology  of  these  infective  processes  probably  accounts  for 
the  fact,  that  these  processes  are,  in  the  majority  of  cases,  associated 
with  the  development  of  metastatic  abscess  and  other  secondary  in- 
flammations— in  other  words,  that  pyaemia  is  so  much  more  common 
than  pure  septicaemia.  The  bloodvessels  of  the  primary  lesion  which 
serves  as  the  starting-point  of  the  infective  process — usually  a  local 
inflammation — can  rarely  be  free  from  coagula,  and  hence  not  only  is 
the  absorption  of  the  poison  often  delayed  (or  even  prevented),  but, 
when  it  does  take  place,  it  is  usually  associated  with  the  dissemination 
of  solid  substances  derived  from  the  coagula  themselves  (emboli). 

The  occurrence  of  thrombosis  and  embolism  also  appears,  in  some 
cases,  to  influence  the  intensity  of  the  infective  processes.  In  simple 
septicaemia  it  has  been  seen  that  the  changes  produced  are  often  in 
direct  proportion  to  the  quantity  of  the  poison  which  is  absorbed  from 
the  primary  lesion.  In  pyaemia,  however.  Dr.  Sanderson  says,  the 
poison  probably  multiplies  within  the  organism.  In  attempting  to 
explain  this,  the  experiments  on  the  cultivation  of  the  poison  are  of 
much  value.  These  experiments  prove  not  only  that  the  poison  can 
be  produced  by  cultivation,  but  also  that  in  an  artificially  produced 
septic  liquid  the  virulence  of  the  liquid  increases  with  the  development 
of  the  bacteria.  A  similar  cultivation  of  the  poison  probably  some- 
times occurs  in  pyagmic  processes,  the  original  poison  produced  at  the 
primary  lesion  increasing  in  the  secondary  and  tertiary  foci  of  inflam- 
mation, and  not  only  increasing,  but  perhaps  becoming  more  virulent. 
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Although,  however,  this  may  occur  in  some  cases  of  pyaemia,  it  is  by 
no  means  constant.  In  many  cases  secondary  inflammations  are  the 
principal  result  of  the  dissemination  of  the  septic  emboli,  and  there 
is  but  little  general  blood  poisoning. 


CHAPTER  XXXIII. 


SYPHILIS. 


The  lesions  occurring  in  the  course  of  constitutional  syphilis  are 
for  the  most  part  inflammatory  in  their  nature,  but  in  their  seat, 
distribution,  and  histological  characters,  many  of  them  present  cer- 
tain peculiarities  which  make  them  quite  characteristic  of  this  disease. 
The  primary  syphilitic  lesion  (usually  the  indurated  chancre),  the 
secondary  lymphatic  gland  enlargement,  and  the  subsequent  series  of 
changes  in  the  skin,  mucous  membranes,  and  later — in  the  nervous 
system,  bones,  and  internal  organs,  are  all  of  them  the  results  of  chronic 
processes,  allied  to  inflammation,  induced  by  the  syphilitic  poison. 

The  lesions,  however,  which  must  be  regarded  as  especially  charac- 
teristic of  syphilis,  are  of  three  kinds — certain  fibroid  indurations, 
a  form  of  growth  which  is  known  as  a  gumma  or  syphilitic  tumor,  and 
certain  changes  in  the  arteries.  These  forms  of  lesions  are  very 
frequently  associated,  and  in  many  cases  it  is  difficult  to  draw  any 
line  of  demarcation  between  them. 

1.  Fibroid  Changes. — Fibroid  indurations  are  often  associated  with 
the  gummata,  and  many  fibroid  lesions  are  simply  the  remains  of 
what  were  previously  gummy  tumors. 

Fibroid  changes  also  occur  very  frequently  in  the  course  of  syphilis 
quite  independently  of  gummata.  These  changes  consist  in  the 
development  of  a  fibroid  tissue  precisely  similar  to  that  met  with  as 
the  result  of  ordinary  chronic  inflammation.  (See  "  Inflammation  of 
Common  Connective  Tissue.")  The  new  tissue,  which  originates 
around  the  bloodvessels,  and  in  the  earlier  stages  of  its  growth  is 
more  or  less  richly  cellular,  produces  a  fibroid  thickening  of  the 
affected  area.     These  fibroid  thickenings  are  characterized  by  their 
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localization  and  by  the  irregularity  in  their  distribution.  They 
occupy,  for  the  most  part,  small  areas,  and  the  surrounding  tissues 
are  unaffected.  It  is  these  peculiarities  in  their  distribution  and 
localization,  and  not  their  histological  characters  which  render  them 
so  characteristic  of  syphilis. 

These  fibroid  changes  are  met  with  in  various  situations — in  the 
periosteum,  in  the  sheaths  of  nerve-trunks,  in  the  capsules  and  inter- 
stitial tissue  of  organs,  and  in  muscle.  When  occurring  in  the  cap- 
sules of  organs  they  present  very  characteristic  appearances.  In  the 
liver  and  spleen,  where  they  are  the  most  frequent,  they  give  rise  to 
irregularly  disturbed  thickening  and  puckering  of  the  capsule,  which 
is  exceedingly  typical  of  advanced  syphilis.  The  thickened  portions 
are  usually  connected  with  dense  fibroid  septa  which  pass  into  the 
interior  of  the  organ ;  and  there  are  frequently  also  numerous  strong 
peritoneal  adhesions.  The  gummy  masses,  about  to  be  described,  are 
very  often  to  be  found  in  the  midst  of  the  fibroid  growth. 

2.  Gummata. — These  are  perhaps  more  characteristic  of  syphilis 
than  the  fibroid  lesions,  with  which,  as  already  stated,  they  are  fre- 
quently associated.  The  gummata,  as  usually  met  Avith,  are  moder- 
ately firm  yellowish-white  nodules,  having  often,  on  section,  somewhat 
the  appearance  of  a  horse-chestnut.  They  vary  in  size  from  a  hemp- 
seed  to  a  walnut,  and  are  surrounded  by  a  zone  of  translucent  fibrous- 
looking  tissue,  which  sometimes  has  the  appearance  of  a  capsule,  and 
which  is  so  intimately  associated  with  the  surrounding  structures 
that  the  enucleation  of  the  mass  is  impossible.  In  the  earlier  stages 
of  their  development,  when  they  less  commonly  come  under  observa- 
tion, they  are  much  softer  in  consistence,  more  vascular,  and  of  a 
reddish-white  color ;  whilst  in  their  more  advanced  stages,  owing  to 
extensive  retrogressive  changes,  they  may  be  distinctly  caseous. 

When  the  gummata  are  examined  microscopically  they  are  found 
to  consist  in  the  main  of  atrophied,  degenerated,  and  broken-down 
cell-products,  embedded  in  an  incompletely  fibrillated  tissue.  There 
are,  however,  some  marked  structural  differences  between  the  central 
and  external  portions  of  the  growth.  The  central  portions  are  com- 
posed almost  entirely  of  closely  packed  granular  debris,  fat  granules, 
and  cholesterin,  amongst  which  may  be  an  exceedingly  scanty  fibrilla- 
ted tissue.  (Fig.  92  a.)  Surrounding  this  and  directly  continuous  with 
is  a  fibro-nucleated  structure;  whilst  the  peripheral  portion  of  the 
growth  is  a  richly  cellular  and  vascular  tissue.  (Fig.  92  5,  and  Fig. 
93.)  This  peripheral  cellular  tissue,  Avhich  is  in  direct  histological  con- 
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tinuity  with  the  surrounding  structures,  consists  of  small  cells,  many 
of  Avhich  resemble  white  blood-corpuscles,  whilst  others  are  larger 
and  nucleated  like  the  cells  of  granulation- tissue.  These  cells 
are  separated  by  a  scanty,  homogeneous,  intercellular  material  and 
numerous  new  bloodvessels. 


Fig.  92. 


Fig.  93. 


LV^°  ?^li  ^°l 


Gummy  Growth  from  Liver. — a.  Central 
portions  of  growth  consisting  of  granu- 
lar debris'  &.  Periplieral  granulation  tis- 
sue, r.  A  bloodvessel.  X  100.  (Cornil  and 
Kanvier.) 


The  Perijjheral  Portion  of  a  Gummy  Groioth  in 
the  Kidney. — Showing  the  small-celled  granulation 
growth  in  the  intertubular  tissue.     X  200. 


Fig.  94. 


The  three  zones  already  described,  which  are  to  be  distinguished 
more  or  less  clearly  in  most  of  the  fully  developed  gummy  nodules, 
correspond  with  three  different  stages  in  their  growth.     The   most 

external  zone,  consisting  of  the  vas- 
cular granulation-tissue,  represents 
the  earlier  stage  of  development, 
and  by  the  continuous  formation  of 
this  tissue  the  growth  may  continu- 
ously increase.  The  intermediate 
more  fibrous  zone  represents  the 
second  stage  in  the  process — the 
development  of  the  granulation-tis- 
sue into  a  more  or  less  completely 
fibrillated  structure.  The  charac- 
ters of  this  fibrillated  tissue  vary  in 
different  growths.  In  some  the 
fibrillation  is  very  distinct ;  in 
others,  the  tissue  is  dense  and  cica- 
tricial in  character;  Avhilst,  less  frequently,  it  consists  of  a  reticulated 
structure  within  the  meshes  of  which  are  grouped  round  small  cells. 
(Fig.  94.)     The  central  zone,  consisting  of  the  amorphous  granular 


From,a  Gum,my  Growth  in  the  Kidney. — 
Showing  the  reticulated  structure  occasion- 
ally met  with  in  the  intermediate  zone  of 
these  formations.     X  200. 
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material,  represents  the  oldest  portion  of  the  growth — that  which  has 
undergone  retrogressive  changes.  The  bloodvessels,  which  only  exist 
in  the  zone  of  proliferation,  appear  to  become  obliterated  in  the  pro- 
cess of  development,  and  this  accounts  for  the  rapid  degeneration  of 
the  central  portions  of  the  growth.  It  is  probable  that  this  oblitera- 
tion of  the  bloodvessels  may  be  due  to  the  changes  in  the  arteries 
about  to  be  described.  When  the  tumor  is  large,  it  may  sometimes 
be  seen  to  be  made  up  of  several  distinct  smaller  growths,  each  pre- 
senting at  its  circumference  the  more  perfect  cells,  whilst  its  central 
parts  are  granular  and  amorphous. 

It  would  thus  appear  that  the  first  stage  in  the  process  of  forma- 
tion of  these  gummy  growths  consists  in  the  production  of  a  highly 
organized  and  vascular  granulation- tissue.  This  new  tissue,  although 
it  may  develop  into  an  incompletely  fibrillated  structure,  soon  under- 
goes degeneration.  The  degenerated  elements  become  closely  packed 
in  the  centre  of  the  growth,  whilst  proliferation  and  incomplete  fibril- 
lation continue  at  the  circumference.  The  central  portions  of  the 
growth  occasionally  become  calcified,  but  more  commonly  they  grad- 
ually become  absorbed,  and  a  mere  puckered  fibrous  cicatrix  may 
thus  ultimately  occupy  the  seat  of  the  original  tumor.  This  is  one 
of  the  ways  in  which  the  fibroid  lesions  originate. 

The  gummata  are  the  new  formations  most  characteristic  of  syphilis. 
They  are  met  with  in  the  skin  and  subcutaneous  cellular  tissue,  in  the 
submucous  tissue,  in  muscle,  fascise,  bone,  and  in  the  connective  tis- 
sue of  organs — especially  of  the  liver,  brain,  testicle,  and  kidney. 
They  also  occur,  but  much  less  frequently,  in  the  lungs  ;  as  do  also 
simple  localized  fibroid  indurations.  When  situated  in  the  submucous 
tissue,  the  mucous  membrane  usually  becomes  destroyed,  and  a  deep 
ulcer  forms.  This  is  seen  in  the  pharynx,  soft  palate,  tongue,  larynx, 
and  in  other  parts.  These  true  gummy  ulcerations  must  be  distin- 
guished from  the  superficial  ulcerations  resulting  from  inflammatory 
processes  in  the  lymphatic  structures,  which  also  occur  in  syphilis. 

3.  Changes  in  Arteries. — Certain  changes  in  the  cerebral  arteries 
have  been  described  by  Heubner  as  characteristic  of  syphilis.  These 
changes  have  been  brought  prominently  before  English  pathologists 
by  Drs.  Greenfield,  Barlow,  and  others;^  and  the  investigations  of  the 
first  named  of  these  observers  would  tend  to  render  it  probable  that 
similar  changes  occur  in  the  arteries  in  other  situations. 

"Trans.  Path.  Soo.    Loud.,"  voL  xxviii. —  Visceral  SijphiUs. 
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In  the  cerebral  arteries  the  changes  produce  opacity  and  marked 
thickening  of  the  vessel,  with  considerable  diminution  in  its  calibre. 
It  is  this  diminution  of  the  lumen  of  the  vessel  which  is  especially 
characteristic. 

When  transverse  sections  of  the  vessels  are  examined  micro- 
scopically, the  principal  change  is  seen  to  be  situated  in  the  inner  coat. 
It  is  well  shown  in  the  accompanying  drawings  made  from  specimens 
kindly  lent  to  me  by  Dr.  Barlow.     (Fig.  95.)     This  coat  is  consider- 

FiG.  95. 


Syphilitic  Disease  of  Cerebral  Arteries. 

A.  Segment  of  middle  cerebral  artery,  transverse  section — i,  thiclcened  inner  coat;  e,  endothe- 
lium ;  /,  membrana  fenestrata  ;  m,  muscular  coat ;  a,  adventitia.     X  200,  reduced  J^. 

B.  Small  artery  of  Pia  Mater,  transverse  section. — Showing  thicliened  inner  coat,  diminished 
lumen  of  vessel,  and  considerable  infiltration  of  adventitia.  The  cavity  of  the  vessel  is  occu- 
pied by  a  clot  (?  thrombus).    X  l^^i  reduced  J^. 


ably  thickened  by  a  cellular  growth.  The  growth  which  is  limited 
internally  by  the  endothelium  of  the  vessel  (Fig.  95a,  e),  and  ex- 
ternally by  the  membrana  fenestrata  (Fig.  95a,/),  closely  resembles 
ordinary  granulation- tissue,  consisting  of  numerous  small  round  and 
spindle-shaped  cells.  This  tissue  appears  gradually  to  undergo  par- 
tial development  into  an  imperfectly  fibrillated  structure. 

In  addition  to  this  change  in  the  intima,  the  outer  coat  is  abnormally 
vascular  and  infiltrated  with  small  cells  (Fig.  95a,  a),  and  this  cellular 
infiltration  usually  also  invades  the  muscular  layer  (Fig.  95a,  m). 

The  result  of  these  changes  in  the  inner  coat  is  to  diminish  very 
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considerably  the  lumen  of  the  vessel  (Fig.  95b)  :  and  the  consequent 
interference  with  the  circulation  frequently  leads  to  coagulation  of  the 
blood  (thrombosis)  and  cerebral  softening. 

Dr.  Greenfield's  observations,  as  already  stated,  tend  to  show  that 
similar  arterial  changes  occur  in  other  parts,  and  that  they  account 
for  the  degeneration  of  syphilitic  gummata. 

Syphilitic   Disease  of  the   Liver. 

The  liver  is  one  of  the  most  frequent  seats  of  syphilitic  lesions. 
The  most  common  change  is  the  development  of  fibroid  and  gummy 
■growths  in  the  substance  of  the  organ.  These  growths  are  strictly 
localized,  the  surrounding  liver-tissue  being  healthy.  The  growths — 
which  are  usually  connected  with  fibroid  thickenings  of  the  capsule — 
sometimes  consist  simply  of  a  dense  fibroid  structure.  More  com.monly, 
however,  gummy  masses  are  found  imbedded  in  the  fibroid  growth.  In 
the  former  case  it  is  possible  that  the  gummy  mass  may  have  become 
absorbed,  leaving  merely  its  fibroid  cicatrix. 

The  development  of  these  growths  produces  very  marked  alterations 
in  the  form  of  the  liver.  Scar-like  depressions  are  seen  on  its  sur- 
face, and  the  organ  is  irregularly,  and  often  very  deeply  puckered. 

A  more  general  fibroid  change,  not  associated  with  the  formation 
of  gummy  masses,  is  occasionally  met  with  in  the  liver  in  inherited 
syphilis.  This  change  closely  resembles  ordinary  cirrhosis,  although 
the  intercellular  network  of  the  liver  is  usually  more  extensively  in- 
volved. 

Lastly,  it  must  be  mentioned  that  the  liver  in  syphilis  is  frequently 
lardaceous. 


It  is  unnecessary  to  describe  particularly  syphilitic  lesions  in  other 
organs,  as  they  all  present  the  same  general  characters — viz.,  strictly 
localized  fibroid,  or  fibroid  and  gummy  growths. 
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CHAPTER  XXXIV. 

INFLAMMATION  OF  NON-VASCULAR  TISSUES. 

Inflammation   of  Cartilage. 

The  phenomena  of  acute  inflammation  in  cartilage,  although  com- 
paratively rare  in  man,  have  been  studied  by  the  artificial  production 
of  inflammation  in  the  articular  cartilages  of  the  lower  animals.  They 
consist  in  changes  in  the  cartilage  itself,  and  in  the  vessels  of  the 
adjacent  synovial  membrane  and  bone,  from  which  the  cartilage  re- 
ceives its  nutritive  supply.  Respecting  the  vascular  changes,  these 
are  such  as  have  been  already  described  as  characteristic  of  inflam- 
mation. 

The  changes  which  take  place  in  the  cartilage  itself  have  been 
believed  to  be  accompanied  by  activity  of  the  cartilage  cells,  by  their 
proliferation,  and  the  production  of  new  elements.  Such  changes  are 
represented  in  Fig.  96.  The  results  of  recent  investigations,  how- 
ever, tend  to  show  that  the  cells  of  the  cartilage  really  remain  in- 
active in  the  process  of  inflammation,  and  that  all  the  young  elements 
are  emigrants  from  the  vessels. 

Fig.  96. 


Section  of  Inflamed  Cartilage. — a.  The  normal  cartilage-cells,  b.  The  same  enlarged,  d. 
Multiplication  of  cells  within  their  capsules,  e.  Great  increase  in  the  number  of  the  young  cells, 
and  destruction  of  the  intercellular  substance.     X  2-50.     (Corail  and  Kauvier.) 

Whether  the  cells  of  the  cartilage  take  any  active  part  in  the  pro- 
cess or  not,  their  capsules  become  destroyed,  the  intercellular  sub- 
stance softens  and  breaks  down,  and  numerous  small  cells  take  the 
place  of  the  original  tissue.     (Fig.  96  e.)     As  the  process  proceeds 


INFLAMMATION    OF    THE    CORNEA.  253 

the  new  cells  and  granular  debris  escape  from  the  surface  of  the  car- 
tilage, which  thus  becomes  irregular,  presenting  numerous  elevations 
and  depressions :  this  is  acute  ulceration  of  cartilage.  Whilst  these 
changes  are  taking  place  in  the  cartilage  itself,  numerous  new  blood- 
vessels are  formed  from  those  in  the  adjacent  bone  or  synovial  mem- 
brane ;  the  little  loops  of  new  vessels  dipping  into  the  softened  car- 
tilage. This  process  of  softening  and  ulceration  may  go  on  until  the 
cartilage  is  completely  destroyed,  or  it  may  become  arrested.  In 
the  latter  case  the  young  cells  form  a  granulation-tissue,  this  tissue 
fibrillates,  and  the  lost  cartilage  thus  becomes  replaced  by  a  fibroid 
structure. 

When  the  inflammation  is  less  severe  and  runs  a  more  chronic 
course,  the  cellular  infiltration  is  less  abundant,  and  the  intercellular 
substance  is  less  destroyed.  The  ncAvly  formed  cells  are  more  highly 
organized,  and  whilst  many  of  them  undergo  retrogressive  changes, 
others  form  a  fibrillated  tissue.  Irregular  cavities  may  thus  be  pro- 
duced in  the  midst  of  a  fibrillated  cartilage. 

Erodon  of  Cartilage. — Allusion  must  be  made  here  to  a  morbid 
condition  of  cartilage  which  is  common  in  people  past  middle  life. 
It  consists  in  the  occurrence  upon  the  surface  of  the  articular  cartilages 
of  small,  yellowish,  flocculent  spots,  which  gradually  increase  in  size, 
and  ultimately  break  down  and  become  destroyed,  leaving  a  super- 
ficial erosion.  The  change  occurs  most  frequently  in  the  cartilages 
of  the  patella  and  of  the  knee-joint,  and  in  other  situations  in  which 
the  cartilages  are  especially  subjected  to  pressure. 

When  the  diseased  portions  are  examined  microscopically,  the  most 
marked  alteration  is  seen  to  consist  in  a  fibrillation  of  the  intercellular 
substance  of  the  cartilage.  Some  of  the  cartilage-cells  are  also  in- 
creased in  size  and  show  signs  of  proliferation ;  whilst  others  are  in 
various  stages  of  fatty  metamorphosis.  The  change  appears  to  result 
from  long-continued  irritation  due  to  pressure,  and  it  may  be  regarded 
as  an  irritative  process,  in  which,  owing  to  the  natural  poverty  of  the 
vascular  supply,  retrogressive  changes  occupy  a  prominent  place. 

Inflammatidn  of  the  Cornea. 

The  process  of  inflammation  as  it  occurs  in  the  cornea  has  been 
chiefly  studied  in  the  frog.  After  injury  of  the  frog's  cornea,  the 
earliest  changes  observed  consist  in  the  conjunctival  epithelium 
becoming  visible,  and  in  the  appearance  amongst  the  epithelial  cells 
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of  a  few  leucocytes,  which  have  probably  escaped  from  the  hypersemic 
vessels  of  the  conjunctiva.  The  cornea  cells  and  their  prolongations 
then  become  visible  (they  are  invisible  in  the  healthy  cornea,  which 
appears  perfectly  structureless),  and  the  intercellular  substance 
gradually  becomes  increasingly  opaque,  owing  to  its  infiltration  with 
small  cellular  elements  (leucocytes).  These  are  so  numerous  and 
increase  so  rapidly,  that  they  must  undoubtedly  be  regarded  as,  in 
the  main,  emigrant  white  blood-corpuscles.  It  was  formerly  believed 
that  the  cells  of  the  cornea  exhibited  active  changes,  and  that  from 
them  many  of  the  new  elements  which  are  seen  in  the  intercellular 
substance  were  produced;  but  here,  as  in  cartilage,  all  recent  investi- 
gations render  it  more  probable  that  they  really  remain  inactive.  As 
the  number  of  young  elements  increases  the  consistence  of  the  cornea 
becomes  diminished,  until  ultimately  the  tissue  breaks  down  and  is 
destroyed. 

The  inflammatory  process  may  continue  until  the  whole  of  the  sub- 
stance of  the  cornea  is  softened  and  destroyed ;  or  it  may  become 
arrested.  In  the  latter  case  more  or  less  thickening  and  opacity  of 
the  cornea  will  result,  owing  to  the  increase  in  the  number  of  cells 
and  the  changes  in  the  intercellular  substance. 


CHAPTER  XXXV. 

INFLAMMATION    OF   COMMON    CONNECTIVE   TISSUE. 

Common  connective  tissue  is  one  of  the  most  frequent  seats  of  the 
inflammatory  process,  not  only  the  subcutaneous  connective  tissue,  but 
also  the  connective  tissue  of  organs  and  of  other  parts. 

If  connective  tissue  be  examined  a  few  hours  after  the  infliction  of 
an  injury,  it  will  be  found  that  in  place,  of  the  fibrillated  substance 
and  fixed  connective-tissue  cells  of  which  it  is  normally  composed,  the 
tissue  is  infiltrated  with  small  round  cells  (leucocytes),  and  that  the 
fibrillated  intercellular  material  has  become  homogeneous  and  gelati- 
nous in  consistence.  The  number  of  these  cells  gradually  increases, 
and  the  intercellular  substance  gradually  becomes  more  completely 
destroyed,  so  that  ultimately  the    tissue  consists  almost  entirely  of 
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small  round  cells,  held  together  by  a  small  quantity  of  soft  gelatinous 
intercellular  material. 

Respecting  the  source  from  which  these  young  elements  are  derived 
— ^.  e.,  how  far  they  are  emigrants,  and  how  far  they  are  the  offspring 
of  cells  belonging  to  the  connective  tissue — there  appears  to  be  little 
doubt  that  they  are  almost  entirely  emigrants ;  and  it  is  also  ex- 
tremely probable  that  the  escaped  corpuscles  multiply  by  division. 
It  was  formerly  supposed  that  the  connective-tissue  corpuscles  multi- 
plied very  rapidly  in  inflammation,  and  that  the  newly  formed  cells 
were  entirely  the  result  of  their  proliferation,  but  the  investigations 
of  Professors  Cohnheim,  Strieker,  and  others,  show  that  this  view  is 
erroneous  ;  and  according  to  Cohnheim,  these  corpuscles  take  no  part 
whatever  in  the  inflammatory  process.  Professor  Strieker,  however, 
has  observed  them  undergoing  active  movements  in  the  inflamed 
tongue  of  the  frog,  and  although  he  has  never  seen  them  divide,  he 
concludes  that  they  may  probably  do  so  in  the  latter  stages  of  the 
inflammatory  process.  The  present  state  of  our  knowledge  respect- 
ing inflammation  of  connective  tissue  would  therefore  appear  to  justify 
the  conclusion  that  in  the  early  stages  of  the  process  all  the  young 
cells  are  emigrants,  but  that  in  the  latter  stages  a  few  of  them  may 
possibly  be  derived  from  the  proliferation  of  the  fixed  connective- 
tissue  cells. 

Such  being  the  nature  of  the  changes  which  more  immediately  fol- 
low injury  of  the  connective  tissue — the  inflammatory  process  may 
terminate  in  resolution,  in  organization,  or  in  suppuration. 

Resolution. — If  the  injury  sustained  by  the  tissue  is  not  severe, 
the  inflammation  may  gradually  subside,  the  process  terminating  in 
resolution.  In  this  case  the  hypertenaia  diminishes,  the  emigration 
ceases,  some  of  the  young  cells  undergo  fatty  metamorphosis,  others 
pass  into  and  are  removed  by  the  lymphatics,  and  the  tissue  gradually 
returns  to  its  normal  condition.  (See  "  Terminations  of  Inflamma- 
tion.") 

Organization. — If  the  inflammatory  process  does  not  terminate 
in  resolution,  many  of  the  young  cells  may  become  more  fully  de- 
veloped, and  ultimately  form  a  fibrillated  tissue.  This  organization 
of  the  inflammatory  formation  or  "productive"  inflammation,  is  seen 
in  the  healing  of  wounds,  the  repair  of  ulcers,  and  also  in  many  of 
the  chronic  inflammations  of  the  kidney,  liver,  and  other  organs.  In 
order  for  it  to  occur  it  is  necessary  that  there  should  be  a  consider- 
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able  diminution  in  the  intensity  of  the  inflammation.  (See  "  Termi- 
nations of  Inflammation.") 

The  process  of  organization  consists  in  the  development  of  many  of 
the  small  round  cells  into  larger  elements,  the  formation  of  new  blood- 
vessels, the  fibrillation  of  the  new  structure,  and  its  conversion  into  a 
mature  connective  tissue.  These  changes  are  similar  to  those  which 
occur  physiologically  in  the  development  of  connective  tissue  from 
the  cells  of  the  embryo. 

The  first  change  observable  in  the  small  round-celled  inflammatory 
production,  usually  about  the  fifth  day,  is  the  appearance  in  it  of 
some  larger  elements.  These  are  spherical  masses  of  protoplasm, 
double  the  size  of  the  smaller  cells,  with  large  round  or  roundly-oval 
nuclei,  and  slightly  amoeboid.  The  number  of  these  larger  cells  in- 
creases, and  some  of  them  become  more  fully  developed  and  contain 
two  nuclei.  Many  of  them  also  throw  out  processes  and  become 
branched,  and  the  branches  uniting  with  those  of  neighboring  cells  a 
more  or  less  reticulated  structure  is  produced,  Avithin  the  meshes  of 
which  are  contained  many  of  the  smaller  undeveloped  elements  (leu- 
cocytes). Somewhat  later  a  few  much  larger  masses  of  protoplasm 
containing  several  nuclei  (myeloid  cells)  are  seen,  which  help  to  form 
the  branched  reticulum.  This  structure,  consisting,  in  the  main,  of 
single  nucleated  more  or  less  branched  cells,  with  often  a  few  myeloid 
elements,  constitutes  what  is  known  as  granulation-tissue.  With 
regard  to  the  mode  of  development  of  this  tissue  from  the  primary 
inflammatory  formation — it  probably  takes  place,  for  the  most  part, 
by  the  progressive  growth  of  some  of  the  small  cells,  although  the 
investigations  of  Zeigler  seem  to  show  that  some  of  the  larger  may  be 
formed  by  the  union  of  some  of  the  smaller  elements. 

Whilst  these  cell  changes  are  taking  place  the  tissue  becomes  per- 
meated with  new  bloodvessels.  These,  which  usually  appear  about  the 
fourth  or  fifth  day,  are  essential  to  development.  If  the  tissue  is 
incompletely  vascularized  it  undergoes  retrogressive  changes.  (Se« 
"  Sci-ofulous  Inflammation.")  Our  knowledge  of  the  process  of  vas- 
cularization is  still  somewhat  incomplete,  but  it  is  probable  that  the 
new  vessels  are  formed  by  the  canalization  of  the  branched  cells. 

The  next  stage  in  the  process  consists  in  the  development  of  the 
vascularized  granulation-tissue  into  a  fibroid  or  adenoid  structure. 
Many  of  the  small  round  cells  now  disappear,  there  is  a  tendency  in 
the  large  ones  to  become  lengthened  and  to  assume  a  spindle  shape, 
the  bodies  of  the  cells  split  up  so  as  to  form  fibrils,  the  newly  formed 
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capillaries  gradually  disappear,  and  the  richly-cellular  tissue  thus 
becomes  converted  into  a  more  or  less  dense  structure,  which  is  cha- 
racterized by  the  gradual  process  of  contraction  which  it  undergoes. 
This  is  usually  known  as  cicatricial  tissue. 


Varieties  of  new  Groioth  resulting  from  chronicinflammation  of  Connective  Tissue. — A, 
3.n  adenoid,  B,  a  fibroid  structure.     X  200. 

The  characters  of  this  new  tissue  present  certain  variations.  Some- 
times it  consists  of  closely  packed  wavy  fibres,  amongst  which  are  a 
few  elongated  spindle-shaped  elements,  such  as  are  represented  in 
Fig.  97,  B.  It  is  equally  common  for  the  tissue  to  assume  the  appear- 
ance shown  in  Fig.  97,  a — a  dense  homogeneous  or  obscurely  fibril- 
lated  material,  forming  meshes  of  various  sizes,  within  which  are 
grouped  a  few  lymjjhoid  cells.  (See  also  Fig.  115.)  These  two 
varieties  are  very  frequently  associated  in  the  same  specimen,  the 
former  representing  a  higher  degree  of  development  than  the  latter. 

Suppuration. — When  the  inflammatory  process  is  so  intense  or  so 
prolonged  as  to  prevent  the  occurrence  of  resolution  or  immediate 
organization,  the  young  cells  infiltrate  the  tissue  in  such  numbers  that 
they  may  accumulate  so  as  to  constitute  pus.  The  pus  may  either 
become  collected  together  within  the  tissue  so  as  to  form  an  abscess, 
or  it  may  be  continuously  discharged  from  the  surface,  as  in  a  granu- 
lating wound.  The  deleterious  influence  which  the  pus  exercises  upon 
the  tissues  with  which  it  comes  in  contact,  causing  their  destruction 
and  absorption,  has  already  been  alluded  to.     (See  "  Suppuration.") 

Organization  after  &'up2niration. — This  constitutes  what  is  gene- 
rally known  as  healing  by  granulation,  or  by  the  second  intention. 
It  takes  place  in  wounds  in  which,  from  the  non-apposition  of  the 
wounded  surfaces,  union  by  the  first  intention  has  not  been  effected ; 
and  in  other  lesions  in  which  the  injured  tissue  presents  a  free  surface, 
as  an  ulcer.  The  process  of  repair  after  the  separation  of  a  dead 
17 
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part  (demarcation  and  separation)  is  in  the  same  way  effected  by 
granulation,  as  is  also  the  closing  of  the  cavity  left  after  the  discharge 
of  the  contents  of  an  abscess.  In  all  these  and  similar  cases  the 
inflammation  and  suppuration  of  the  tissue  are  folloAved  by  the  forma- 
tion of  granulations,  and  by  the  subsequent  development  of  these  into 
a  fibrillated  structure. 

The  process  of  organization  in  these  cases  is  effected,  in  the  first 
place,  by  the  development  of  the  young  cells  in  the  superficial  layers 
of  the  inflamed  tissue  into  a  granulation-tissue,  in  the  same  manner 
as  when  there  is  no  suppuration.  This  granulation-tissue,  however, 
being   situated  superficially,  and  not  being  subjected  to  pressure, 


Fig.  98. 


A  Gramdatinff  Surface. — a.  Layer  of  pus.  5.  Granulation-tissue  with  loops  of  bloodvessels. 
c.  Commencing  development  of  the  granulation-tissue  into  a  fibrillated  structure.  X  200.  (Rind- 
iieisch.) 


becomes  arranged  in  the  form  of  smcill  papilliforra  nodules,  which  are 
known  as  granulations.  This  arrangement  of  the  granulation-tissue 
in  the  form  of  granulations  appears  to  be  determined  by  that  of  the 
new  capillary  bloodvessels  which    are   developed   so    rapidly  in   it. 
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These  vessels  form  little  vascular  loops,  and  the  young  cells  are 
arranged  around  them  so  that  each  loop  corresponds  with  a  single 
granulation.  The  deeper  layers  of  the  granulation-tissue  gradually 
become  developed  into  a  fibrillated  stiaicture,  whilst  the  cells  on  the 
surface  of  the  granulations,  together  with  the  liquids  exuded  from  the 
subjacent  vessels,  are  discharged  in  the  form  of  pus.     (Fig-  98.) 


CHAPTER  XXXVI. 


INFLAMMATION    OF    LONE. 


Inflammatory  processes  in  bone  give  rise,  for  the  most  part,  to  an 
increase  of  medullary  tissue,  and  to  softening  of  the  compact  osseous 
structure. 

The  process  takes  place  in  the  medulla,ry  tissue  and  in  the  Haver- 
sian canals,  the  primary  vascular  phenomena  being  accompanied  by 
an  abundant  emigration  of  blood-corpuscles.  The  cells  in  the  medul- 
lary spaces  and  Haversian  canals  also  iindergo  changes.  In  those 
which  contain  fat — the  adipose  cells — the  fat  is  absorbed.  Some  of 
the  cells  enlarge  and  their  nuclei  multiply,  and  thus  are  produced 
large  multinucleated  elements  (myeloid  cells),  similar  to  those  usually 
met  with  in  growing  bone.  Whether  there  is  any  new  cell-formation 
is  uncertain.  As  the  result  of  these  changes,  the  medullary  spaces 
become  occupied  by  a  richly-cellular  tissue. 

Whilst  these  changes  are  taking  place  in  the  medullary  tissue,  the 
surrounding  osseous  lamellae  are  gradually  absorbed,  the  lime  salts 
are  removed,  and  in  this  way  the  medullary  spaces  and  Haversian 
canals  increase  in  size,  and  ultimately  become  confluent.  There  is 
thus  a  new  formation  of  medullary  granulation-tissue  at  the  expense 
of  the  compact  osseous  structure,  and  the  bone  becomes  exceedingly 
spongy,  soft,  and  vascular. 

If  the  process  be  not  severe  it  may  occasionally,  in  its  earliest 
stage,  terminate  in  resolution.  More  commonly,  however,  it  con- 
tinues until  more  or  less  of  the  bone  becomes  replaced  by  the  inflam- 
matory tissue.     If  the  inflammation  be  of  considerable  intensity  it 
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leads  to  the  formation  of  pus.  The  cellular  infiltration  increases,  the 
compact  osseous  tissue  becomes  more  and  more  absorbed,  and  the  pus 
which  is  produced  may  accumulate  beneath  the  periosteum  or  in  the 
centre  of  the  bone,  so  as  to  form  an  abscess.  This  constitutes  the 
condition  known  as  osteo-myelitis  or  acute  ostitis.  These  intense 
forms  of  inflammation  often  lead  to  necrosis  of  the  bone. 

When  the  inflammation  is  of  much  less  intensity,  the  new  inflam- 
matory tissue  may  undergo  progressive  development,  and  form  new 
bone.  In  this  case  a  new  formation  of  osseous  tissue  takes  place  in 
the  enlarged  Haversian  canals  and  cancellous  spaces,  so  that  the  bone 
becomes  converted  into  a  heavy  dense  structure,  consisting  of  hard 
compact  osseous,  with  very  little  cancellous,  tissue.  This  is  sclerosis 
of  bone. 

Periostitis. — Inflammation  of  the  periosteum  may  be  localized  or 
difiuse,  acute  or  chronic.  Acute  inflammations  of  the  periosteum  lead 
to  the  formation  of  pus,  which  accumulates  betw^een  the  bone  and  the 
periosteal  membrane.  This,  by  interfering  with  the  vascular  supply, 
frequently  causes  necrosis  of  the  superficial  layers  of  the  bone  ;  and 
if  a  large  portion  of  the  periosteum  be  involved,  and  the  inflammatory 
process  extend  to  the  deeper  parts  of  the  bone,  the  whole  bone  may 
die.  Another  not  infrequent  result  of  periostitis  is  a  chronic  super- 
ficial inflammation  and  caries  of  the  bone. 

When  the  inflammation  of  the  periosteum  is  less  intense  and  more 
chronic,  the  new  inflammatory  growth  produced  in  the  deeper  layers 
of  the  membrane  may  become  developed  into  osseous  tissue  (periosteal 
ossification).^  The  process  thus  causes  enlargement  of  the  bone,  or 
if  this  be  necrosed,  it  helps  to  reproduce  the  lost  structure.  (See 
"Necrosis.") 

Strictly  localized  inflammations  of  the  periosteum  occur  in  the 
formation  of  nodes,  and  here  also  there  is  frequently  a  new  growth  of 
bone. 

Necrosis. — All  conditions  interfering  with  the  supply  of  blood  to 
a  bone  may  be  causes  of  its  death.  Necrosis  may  thus  result  from 
accident,  portions  of  bone  being  violently  separated  from  their  vascu- 
lar connections,  or,  more  commonly,  the  periosteum  being  stripped  off 
and  injured.     Much  more  frequently,  however,  it  is  the  result  of  the 

1  According  to  Billroth,  this  new  osseous  tissue  is  partly  derived  from  the  bone 
itself,  which,  he  states,  is  the  seat  of  a  superficial  ostitis.  (See  "  Billrotlrs  Sur- 
gical Pathology  and  Therapeutics,"  translated  by  Hackley.     4th  edit.,  p.  419.) 
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intense  inflammatory  processes  in  the  bone  or  periosteum  which  have 
been  described. 

The  bone,  when  dead,  undergoes  a  gradual  process  of  separation 
from  the  adjacent  living  tissue.  This  is  effected  in  the  same  way  as 
the  separation  of  soft  structures.  (See  "Necrosis.")  The  adjacent 
living  bone  becomes  the  seat  of  an  inflammatory  process,  a  granula- 
tion-tissue and  pus  are  produced,  and  by  this  means  the  dead  portion 
is  completely  separated.     When  separated  it  is  termed  a  sequestrum. 

The  removal  of  the  sequestrum  from  the  granulation-tissue  with 
Avhich  it  is  in  contact  is  often  only  effected  with  considerable  difficulty, 
especially  if  it  be  deeply  seated.  This  difficulty  is  occasionally  due 
to  a  more  or  less  thick  layer  of  the  old  bone  surrounding  the  necrosed 
portion.  Much  more  frequently,  however,  it  is  owing  to  the  partici- 
pation of  the  periosteum  in  the  inflammatory  process.  The  inflamed 
periosteum  produces  new  bone, a  capsule  of  which  is  thus  formed,  inclos- 
ing the  sequestrum.  Openings  exist  in  this  capsule  (^cloacce)  leading  to 
the  dead  bone,  and  through  these  openings  the  inflammatory  products 
are  discharged.  When  the  sequestrum  is  quite  superficial,  its  removal 
is,  of  course,  more  readily  effected. 

Caries. — By  caries  is  understood  that  inflammatory  disintegration 
of  bone  and  removal  of  the  dead  products  which  corresponds  with 
ulceration  of  soft  parts.  Caries  is  therefore  one  of  the  results  of 
inflammation  of  osseous  tissue. 

Inflammatory  processes  in  bone  which  are  of  comparatively  slight 
intensity  have  been  seen  to  be  characterized  histologically  by  a  grad- 
ually increasing  production  of  an  inflammatory  granulation-tissue 
from  the  medullary  tissue  of  the  bone,  and  by  the  absorption  of  the 
compact  osseous  structure.  This  absorption  of  the  bone  appears  to 
be  effected  entirely  by  the  new  inflammatory  growth.  When  these 
chronic  inflammatory  processes  occur  in  the  superficial  layers  of  the 
bone  beneath  the  periosteum,  the  bone  is  gradually  destroyed,  and 
presents  a  ragged,  irregular,  excavated  surface.  This  is  superficial 
caries,  or  ulceration  of  bone.  The  floor  of  the  ulcer  consists  of  a 
cancellous  structure  containing  the  debris  of  the  disintegrating  pro- 
cess. In  many  cases  there  is  a  marked  condensation  (sclerosis)  of  the 
deeper  portions  of  the  bone. 

Chronic  inflammatory  processes  in  the  interior  of  bone  cause  in  the 
same  Avay  absorption  and  disintegration  of  the  osseous  structure. 
Here,  however,  the  inflammatory  products  being  less  readily  removed, 
sometimes  undergo,  especially  in  scrofulous  children,  a  kind  of  caseous 
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transformation,  and  the  carious  cavity  contains  molecular  debris, 
sanious  pus,  and  minute  portions  of  dead  bone.  The  inflammatory 
granulation-tissue  often  projects  as  fungating  masses  into  the  cavity. 

Caries  is  frequently  associated  with  more  or  less  necrosis,  especially 
when  the  process  affects  the  interior  of  the  bone.  Small  portions  of 
bone  are  cutoff  from  their  vascular  supply,  become  detached,  and  are 
found  in  the  carious  cavity. 

There  are  two  other  morbid  conditions  of  bone,  which  although 
probably  not  coming  within  the  category  of  inflammation,  may  be 
conveniently  described  in  the  present  chapter — viz.,  3IoUities  Ossium 
and  Rickets. 

Mollities  Ossium. 

Mollities  Ossium  or  Osteomalacia  is  a  rare  disease,  occurring  only 
in  adults.  It  is  characterized  by  a  progressive  softening  of  the  bones, 
owing  to  an  increase  in  their  medullary  tissue  and  the  destruction  of 
the  compact  osseous  structure.  The  bones  become  so  much  softened 
that  they  can  be  easily  cut  with  a  knife  ;  they  are  exceedingly  light, 
and  bend  readily  in  all  directions.  On  section,  the  cortical  layer  is 
found  to  be  almost  destroyed,  the  bone  consisting  of  a  wide  cancel- 
lous structure  containing  a  reddish,  gelatinous,  fatty  material. 

The  nature  of  the  disease  is  obscure.  According  to  Rindfleisch, 
the  change  consists  in  a  decalcification  of  the  osseous  tissue  spreading 
gradually  from  the  medulla  and  cancelli  of  the  bone.  The  decalcified 
tissue  does  not  become  so  completely  absorbed  as  in  inflammation  of 
bone,  but  undergoes  more  or  less  of  a  mucoid  change.  The  medul- 
lary tissue  is  exceedingly  vascular,  but  unlike  ordinary  granulation- 
tissue  it  usually  contains  much  fat.  Lactic  acid  has  been  found  in  the 
bone  and  in  the  urine.  The  urine  usually  also  contains  lime  salts,  which 
have  been  removed  from  the  bone  and  eliminated  by  the  kidneys. 

Rickets. 

The  common  disease  of  children  so  Avell  known  as  Rickets,  or 
Rachitis,  is  mainly  characterized  by  certain  alterations  in  the  bones. 
The  bones  generally  are  softened.  The  ends  of  the  long  bones  are 
enlarged,  and  the  flat  bones  are  thickened.  As  a  result  of  these 
alterations  the  bones  become  deformed,  and  their  growth  is  fi'equently 
arrested. 

Respecting  the  nature  of  this  disease,*  we  are  at  present  unable  to 
speak  certainly.     It  appears,  however,  to  be  closely  associated  with 
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mal-nutrition,  and  all  those  conditions  which  materially  interfere  with 
the  nutrition  of  the  child  may  he  causes  of  the  disease. 

The  alteration  in  the  bones  may  be  briefly  described — as  stated  by 
Sir  W.  Jenner — as  consisting  in  an  increased  preparation  for  ossifi- 
cation, but  an  incomplete  performance  of  the  process.  In  a  growing 
bone  the  zone  of  soft  tissue  in  which  the  process  of  conversion  of 
cartilage  into  bone  is  taking  place  is  exceedingly  narrow,  the  changes 
in  the  cartilage  involving  only  one  or  two  rows  of  the  cartilage  cells. 
In  rickets  this  transition  zone  is  very  considerably  widened,  the  changes 
in  the  cartilage  cells  extending  for  some  depth  into  the  cartilage,  and 
the  adjacent  layer  of  cancellous  tissue  being  much  broader  than 
natural.  The  junction  between  the  bone  and  the  cartilage  is  also  ex- 
ceedingly irregular,  so  that  in  some  parts  the  cancellous  bone  extends 
into  the  cartilage  much  farther  than  in  others.  Usually  the  alterations 
in  the  cartilage  in  the  transition  zone  are  accompanied  by  the  calcifi- 
cation of  the  new  tissue  and  its  conversion  into  bone.  In  rickets, 
however,  this  calcification  takes  place  very  incompletely,  and  thus  a 
wide  layer  of  imperfectly  calcified  soft  tissue  is  formed  at  the  growing 
end  of  the  bone. 

A  similar  abnormality  exists  in  the  process  of  ossification  from  the 
periosteum.  Here  also  the  zone  of  vascular  granulation-tissue  from 
which  the  bone  is  developed  is  exceedingly  broad,  the  calcification  of 
the  tissue  is  exceedingly  incomplete,  and  the  bone  thus  becomes 
thickened  by  a  soft,  vascular,  and  very  imperfectly  calcified  structure. 
As  the  bone  grows  the  medullary  cavity  naturally  widens,  and  the 
compact  tissue  becomes  absorbed.  This  imperfect  formation  of  osseous 
tissue  from  the  periosteum  produces,  therefore,  considerable  softening 
and  weakening  of  the  bone. 

The  changes  in  the  bones  in  rickets  thus  closely  resemble  those 
which  occur  in  the  normal  process  of  ossification.  There  is  the  same 
change  in  the  cartilage  cells  and  in  the  deeper  periosteal  layers,  but 
this  change  involves  abnormally  large  areas.  The  development  of 
the  young  cells  and  the  transformation  of  the  new  tissue  appears  also 
to  be  more  or  less  incomplete.  In  many  parts  the  young  elements 
do  not  form  perfect  bone-ceUs,  but  simply  angular  cells  without 
canaliculi,  whilst  in  others  the  development  may  be  much  more  com- 
plete. Various  transitions  are  thus  met  with  between  tolerably  well- 
developed  and  very  imperfect  bone-structure,  but  owing  to  the  defi- 
ciency of  lime  salts  this  structure  is  very  imperfectly  and  very 
irregularly  calcified. 
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CHAPTER  XXXVII. 


INFLAMMATION  OF  BLOODVESSELS. 


Inflammation  of  Arteries. 

In  studying  the  process  of  inflammation  in  arteries,  it  must  be 
borne  in  mind  that  the  inner  coat  of  these  vessels  is  non-vascular,  the 
bloodvessels  being  distributed  in  the  external  layers. 

Acute  and  chronic  inflammations  of  arteries  are  a  very  frecjuent 
result  of  coagulation  of  the  blood  within  the  vessel  (thrombosis). 
Such  inflammations  have  been  considered  in  the  chapter  on  Thrombosis. 
Independently  of  thrombi,  the  most  acute  inflammatory  processes  in 
arteries  are  for  the  most  part  the  results  of  injuries  from  violence,  or 
of  inflammation  in  adjacent  tissues.  Here,  the  histological  changes 
are  principally  confined  to  the  external  coat  of  the  vessel.  This 
becomes  exceedingly  hypertemic  and  infiltrated  with  small  cells,  the 
cellular  infiltration  involving  also  the  middle  coat.  As  a  consequence 
of  these  changes  in  the  outer  coats  the  vitality  of  the  intima  may  be 
impaired  or  destroyed,  and  when  this  has  occurred  the  blood  con- 
tained within  the  vessel  coagvilates. 

Atheroma. — The  more  chronic  forms  of  arterial  inflammation  give 
rise  to  changes  which  are  most  marked  in  the  deeper  layers  of  the 
inner  coat,  where  they  produce  those  various  alterations  in  the  walls 
of  the  vessel  included  under  the  common  term — atheroma.  In  the 
earliest  stage  of  the  inflammatory  process  the  fibrous  and  elastic 
lamellae  of  the  inner  coat  of  the  vessel  become  infiltrated  with  small 
cells,  which  are  probably  partly  emigrants,  and  partly  deiived  from 
the  cells  of  these  structures.  As  these  cells  increase  in  number  they 
give  rise  to  a  swelling  beneath  the  innermost  layers  of  this  coat  or 
the  artery.  (Fig.  99.)  This  swelling  of  the  intima  is  very  charac- 
teristic. It  is,  in  the  early  stage  of  the  process,  of  a  soft  flabby  con- 
sistence, and  the  lining  membrane  which  is  continuous  over  it  can  be 
stripped  off,  leaving  the  diseased  tissue  beneath.  It  thus  contrasts 
strongly  with  the  superficial  patches  of  fatty  degeneration  which  result 
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from  the  fatty  metamorphosis  of  the  endothelial  and  connective-tissue 
cells  of  the  vessel.     (See  "Fatty  Degeneration  of  Arteries.") 


Fig.  99. 


Atheroma  of  the  Aorta. — Showing  the  cellular  infiltration  of  the  deeper  layers  of  the  inner 
coat,  and  the  consequent  internal  bulging  of  the  vessel.  The  new  tissue  has  undergone  more  or 
less  fatty  degeneration.  There  is  also  some  cellular  infiltration  of  the  middle  coat.  i.  internal, 
m.  middle,  e.  external  coat  of  vessel.    X  ^0,  reduced  3^. 


The  results  of  the  inflammatory  process  will  depend  upon  its  severity. 
If  the  process  be  very  intense,  the  young  elements  accumulate 
rapidly  and  infiltrate  the  middle  and  external  coats,  so  that  the  walls 
of  the  vessel  become  so  much  softened,  that  dilatation,  aneurism,  or 
rupture  may  ensue.  Such  acute  changes  are  a  common  cause  of 
aneurism.  The  inflammation,  however,  is  usually  of  less  intensity 
and  runs  a  more  chronic  course,  and  it  is  only  to  these  more  chronic 
arterial  changes  that  the  term  "atheroma"  is  commonly  applied. 

When  the  process  is  less  intense  and  more  chronic  in  its  course,  it 
leads  to  various  alterations  in  the  wall  of  the  vessel.  The  soft  cellu- 
lar infiltration  of  the  deeper  layers  of  the  intima  usually  undergoes 
retrogressive  changes,  owing  to  deficient  nutritive  supply.  These 
changes  commence  in  the  deeper  portions  of  the  new  tissue.  The 
young  cells  undergo  fatty  degeneration,  the  intercellular  substance 
softens,  and  thus  a  soft,  yellowish,  pultaceous  material  may  be  pro- 
duced beneath  the  lining  membrane  of  the  vessel.  This  has  been 
termed  an  atheromatous  abscess.  The  lining  membrane  may  ultimately 
give  way  and  the  softened  matters  be  carried  away  by  the  circulation, 
and  thus  is  produced  the  atheromatous  ulcer.  In  other  cases  the 
more  liquid  constituents  of  the  degenerated  tissue  gradually  become 
absorbed,  cholesterin  forms,  and  thus  a  mass,  consisting  of  broken- 
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down  fibres  and  cells,  fatty  debris,  and  cholesterin  crystals,  with  a 
varying  quantity  of  the  original  fibrillated  tissue,  remains  in  the 
deeper  layers  of  the  inner  coat.  (Fig.  99.)  This  may  subsequently 
calcify,  and  so  form  a  calcareous  plate. 

In  the  most  chronic  forms  of  the  atheromatous  process  there  is 
more  or  less  fibrillation  of  the  new  tissue,  and  thus  is  produced  a 
fibroid  thickening  of  the  inner  coat  of  the  artery.  The  organization, 
however,  is  rarely  complete,  more  or  less  fatty  debris  being  usually 
inclosed  in  the  fibroid  stroma. 

Respecting  the  causes  of  these  chronic  arterial  inflammations 
included  under  the  common  term  of  atheroma — they  are  probably 
mainly  due  to  over-strain  of  the  vessel,  the  strain  exercising  a  chronic 
injurious  influence.  This  view  has  been  especially  insisted  upon  by 
Dr.  Moxon.^  It  is  supported  by  the  fact  that  those  vessels  which  are 
the  most  exposed  to  strain  are  the  most  liable  to  this  disease — e.  g., 
the  arch  of  the  aorta ;  also  by  the  exceeding  frequency  of  atheroma 
in  all  those  conditions  in  which  there  is  an  increase  of  the  blood- 
pressure.  The  effect  of  increased  blood-pressure  as  a  cause  of  athe- 
roma is  seen  in  the  liability  of  athletes  to  the  disease  ;  and  also  in 
the  frequency  with  which  it  occurs  in  chronic  Bright's  disease,  and 
in  the  pulmonary  vessels  in  cases  of  mitral  obstruction,  etc.  The 
occurrence  of  atheroma  is  also  favored  by  syphilis. 

Inflammation   of  Veins. 

Inflammatory  processes  in  veins  are  more  frequent  than  in  arteries, 
but  here  they  are  in  the  very  great  majority  of  cases  secondary  to 
coagulation  of  the  blood  within  the  vein  (thrombosis),  the  coagulum 
exercising  an  injurious  influence  upon  the  coats  of  the  vessel.  These 
inflammations  resulting  from  thrombosis  have  already  been  described. 
(See  "  Results  of  Thrombosis.") 

The  inner  coat  of  the  veins  is,  like  that  of  the  arteries,  non-vascu- 
lar, and  hence  acute  inflammatory  changes  are,  for  the  most  part, 
confined  to  the  external  and  middle  coats.  Independently  of  inflam- 
mations resulting  from  thrombosis,  the  lining  membrane  of  veins 
appears  to  undergo  no  inflammatory  changes. 

Acute  and  chronic  inflammatory  processes  in  veins  are,  as  already 
stated,  most  frequently  due  to  thrombosis.     They  may  also  result 

'  "Lectures  on  Pathological  Anatomy."     Wilks  and  Moxon,  2d  edit.,  p.  150. 
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from  violent  injury,  or  from  the  extension  of  inflammation  from  adja- 
cent tissues.  The  process,  when  acute,  closely  resembles  that  in  the 
arteries.  The  external  and  middle  coats  become  infiltrated  with  cells, 
the  vitality  of  the  intima  ultimately  becomes  impaired  or  lost,  and 
when  this  has  occurred  the  blood  within  the  vein  coao;ulates. 


CHAPTER  XXXVIII. 


INFLAMMATION  OF  THE  HEART. 


Inflammatory  processes  in  the  heart  may  affect  the  substance  of 
the  organ,  or  the  endocardium.  They  are  much  more  frequent  in  the 
last-named  situation. 

Endocarditis. 

Endocarditis  is  for  the  most  part  limited  to  the  valves  of  the  heart, 
althouo;h  it  is  occasionallv  met   with  involvino;   more   or  less  of  the 


Fig.  100. 


Fig.  101. 


Inflammation  of  Aortic  Valves. -^The 
earlier  stage  of  the  process.  Showing  the 
situation   of  the   inflammatory  granulations. 


Inflammation  of  Mitral  Valve. — The  ear- 
lier stage  of  process.  Valve  seen  from  the 
auricular  surface.  Showing  the  situation  of 
the  inflammatory  granulations. 


cardiac  cavities.  The  process  is  almost  exclusively  confined  to  the 
left  side  of  the  organ,  and  in  the  great  majority  of  cases  it  commences 
in,  and  comparatively  rarely  extends  beyond,  the  confines  of  the 
aortic  and  mitral  valves  and  corresponding  orifices.     Further — it  is 
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those  portions  of  the  valves  which  come  into  contact  in  the  act  of 
closure,  and  are  thus  most  exposed  to  function,  which  are  especially 
involved,  and  in  which  the  changes  usually,  commence.  Thus,  in  the 
aortic  valves,  it  is  the  convex  surfaces  of  the  segments  which  are  most 
liable  to  be  affected,  and  not  the  free  edge  of  the  segment,  but  the 
little  band  of  tissue  which  passes  from  its  attached  border  to  the  cor- 
pus Arantii  in  the  centre  (Fig.  100) ;   and  in  the  mitral  valve,  the 

auricular  surface  of  the  segments  at  a 
little  distance  from  the  attachment  of 
the  chordae  tendinege  (Fig.  101). 
When  portions  of  the  endocardium 
apart  from  the  valves  are  affected,  this 
is  frequently  due,  as  pointed  out  by 
Dr.  Moxon,  to  the  irritation  caused  by 
the  friction  of  vegetations  or  fibrinous 
clots  situated  on  the  valves  themselves 
(Fig.  102.) 

The  histological  changes  accompany- 
ing endocarditis  resemble  those  already 
described  as  occurring  in  those  more 
chronic  forms  of  arterial  inflammation 
known  as  atheromatous.  The  endo- 
cardium and  inner  coat  of  an  artery 
are  very  analogous  in  their  structure, 
both  being  non-vascular,  and  consisting  of  a  layer  of  connective  tissue 
Avith  an  internal  endothelial  covering.  The  inflammatory  process 
may  be  acute  or  chronic. 

Acute  Endocarditis. — If  the  process  be  acute,  the  deeper  layers 
of  the  endocardium  become  rapidly  infiltrated  with  young  cells,  and 
as  these  increase  in  number  the  intercellular  substance  becomes  soft- 
ened and  destroyed,  and  thus  is  produced  a  soft  tissue  composed 
almost  entirely  of  cells  such  as  always  results  from  inflammatory 
processes  in  connective  tissue.  The  new  tissue  as  it  increases  tilts 
up  the  superjacent  endothelium  and  projects  in  the  form  of  minute 
granulations  and  vegetations  upon  the  surface  of  the  softened  valve. 
(See  Figs.  100  and  101.)  The  endothelial  elements  probably  also 
participate  in  the  active  process. 

The  above  changes  take  place  in  an  almost  non-vascular  tissue,  and 
although  there  is  more  or  less  increase  of  vascularity  in  the  more 
external  endocardial  layers,  where  the  capillaries  are  more  numerous. 


Endocarditis  due  to  Friction. — The 
drawing  represents  a  long  vegetation 
on  one  of  the  segments  of  the  aortic 
valve,  which,  by  rubbing  on  the  endo- 
cardium below  has  produced  numerous 
inflammatory  granulations  (A). 
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Acute  Endocarditis. — 
A  granulation  from  the 
mitral  valve,  showing  a 
fibrinous  coaguUim  upon 
the  surface  of  the  granu- 
lation. XlO(Kinclfleisch). 


there  is  rarely  any  redness  or  injection  of  the  endocardium  seen 
after  death.  Neither  is  there  usually  any  liquid  exuded  upon  the 
surface  of  the  granulations.  What  was  formerly  regarded  as  an 
exuded  material,  is  in  the  main  coagulum  which  has  been  deposited 
from  the  blood  upon  the  roughened  surface  of  the  valve.  This 
deposition  of  coagulum  frequently  occurs  in  endocarditis,  the  rough- 
ened and  abnormal  endocardium  acts  as  a  foreign  body  and  so  causes 
a  deposition  upon  its  surface.  This  must  not  be 
confounded    with    the    vegetations    themselves.  Fig.  103. 

(Fig.  103.) 


The  results  of  this  cellular  infiltration  vary. 
If  the  process  be  very  intense  the  new  tissue 
may  break  down  and  thus  a  loss  of  substance 
result — an  endocardial  ulcer.  This  takes  place 
without  any  accumulation  of  cells  sufficient  to 
form  an  abscess,  the  new  tissue  simply  becoming 
rapidly  softened  and  disintegrating.  In  rare 
cases,  however,  small  quantities  of  pus  are  found 
in  the  deeper  endocardial  layers.  The  ulcer  is 
irregularly  defined,  and  its  edges  are  usually  swelled  and  thickened. 
This  ulcerative  endocarditis  is,  however,  not  frequent,  the  process 
usually  being  less  acute.  The  ulceration  may  lead  to  perforation  of 
the  valve,  or  to  a  considerable  destruction  of  its  substance.  Lacera- 
tion or  aneurism  of  the  valve  may  also  ensue  from  the  pressure 
exercised  by  the  blood  against  the  damaged  tissue.  Sometimes  the 
ulcerative  process  extends  so  as  to  involve  the  cardiac  substance. 
Ulcerative  endocarditis  is  a  grave  affection,  often  giving  rise  to  embo- 
lism, and  sometimes  to  a  pyaemic  process. 

When  the  inflammatory  process  is  less  intense,  as  is  much  more 
commonly  the  case,  the  new  tissue  becomes  incompletely  organized 
into  a  fibrillated  structure,  whilst  it  undergoes,  in  part,  fatty  and 
calcareous  degeneration.  These  changes  may  result  in  the  adhesion 
of  the  valves,  either  to  one  another  or  to  the  walls  of  the  heart. 
They  always  produce  permanent  thicJcening,  rigidity,  and  slirittking 
of  their  structure.  The  new  tissue  may  continue  to  grow  after  the 
severity  of  the  process  has  subsided,  and  thus  are  produced  the  vege- 
tations and  papillary  excrescences  on  the  valve  which  are  so  commonly 
met  with.  (See  Fig.  102.)  These  consist  of  a  lowly  organized  tissue, 
which  tends  to  undergo  fatty  and  calcareous  changes. 
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Chronic  Endocarditis. — This  may  be  the  sequel  of  acute  inflam- 
mation, or  the  process  may,  from  its  commencement,  be  chronic  in  its 
nature.  In  chronic  endocarditis  the  cellular  infiltration  is  much  less 
rapid  and  abundant  than  in  the  acute  form ;  the  intercellular  substance 
consequently  becomes  much  less  softened  and  destroyed,  and  the  new 
tissue  has  a  much  greater  tendency  to  become  developed  into  a 
fibrillated  structure.  The  result  of  these  chronic  processes  is  there- 
fore to  produce  a  fibroid  thickening  of  the  endocardium,  and  so  to 
cause  considerable  induration  and  contraction  of  the  valves  or  valvular 
orifices.  The  new  tissue  sometimes  forms  papillary  growths  on  the 
valves,  which  undergo  partial  fatty  and  calcareous  changes.  (See 
Fig.  102.) 

Myocarditis. 

Myocarditis,  or  inflammation  of  the  cardiac  substance,  is  much  less 
frequent  than  the  preceding.  Intense  and  concentrated  inflammations 
leading  to  the  formation  of  abscess  probably  occur  only  as  the  result 
of  a  pysemic  process.  Less  intense  and  more  dift'use  forms  of  cardiac 
inflammation  are  also  not  unfrequently  met  Avith  in  association  with 

Fig.  104. 


4r 
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Acute  ilyocarditis. — From  a  case  of  acute  rheumatism,  a.  A  thin  section  of  the  left  ventricle 
made  in  the  direction  of  the  muscular  fibres,  showing  the  granular  and  swollen  condition  ot  the 
fibres,  and  the  prominence  of  their  nuclei,  b.  A  transverse  section,  showing  the  cellular  infil- 
tration of  the  intermuscular  tissue.     X  200. 

pericarditis,  and,  less  commonly,  Avith  endocarditis.  Here  the  inflam- 
matory process  appears,  by  extension,  to  involve  the  immediately 
adjacent  muscular  layers  of  the  organ,  which  are  found  infiltrated 
with  small  cells,  the  fibres  themselves  being  softened  and  granular. 
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In  addition  to  the  above,  a  form  of  myocarditis  must  be  recognized 
in  which  the  substance  of  the  heart  becomes  more  generally  involved. 
In  certain  cases  of  acute  rheumatism  the  muscular  tissue  of  the  heart 
is  found  after  death  swollen,  softened,  opaque,  and  occasionally  faintly 
mottled  with  slightly  yellowish  patches.  When  examined  microscopi- 
cally, the  fibres  are  seen  to  have  lost  their  striation  and  to  be  finely 
granular,  their  nuclei  are  large  and  prominent,  and  small  cells  are 
found  in  varying  numbers,  infiltrating  the  intermuscular  tissue.  (Fig. 
104.)  I  have  met  with  these  appearances  in  tw^o  or  three  cases  of 
acute  rheumatism,  and  they  must,  I  think,  be  regarded  as  evidence  of 
the  existence  of  an  acute  inflammatory  process.  The  change  is  most 
marked  in  the  left  ventricle,  and  it  is  usually  associated  with  endo-  or 
peri-carditis.  It  is  a  grave  complication  of  acute  rheumatism,  and 
possibly  of  some  other  diseases,  and  is  probably  more  frequent  than 
is  generally  supposed. 

Fibroid  Induration  of  the  Heart. — This,  a  comparatively  rare 
condition,  is  probably,  in  most  cases,  a  result  of  myocarditis.  The 
change  is  characterized  by  the  development  of  a  fibrillated  tissue 
between  the  muscular  elements.     The  process  commences  in  the  inter- 


Fro.  105. 


Fig.  106. 


Fibroid  Induration  of  the  Heart. — A 
thin  section  from  the  wall  of  the  left 
ventricle,  showing  the  small-celled 
growth  in  the  intei'muscular  septa 
around  the  bloodvessels,  a.  a.  vessels. 
X  200. 


;f 


Fibroid  Induraiiou  oj  Ike  Heart. — A  section  from 
the  left  ventricle  of  the  same  heart  as  Fig.  10.5,  show- 
ing a  more  advanced  stage.  The  fibroid  tissue  sur- 
rounds the  individual  muscular  fibres,  which  are 
undergoing  fatty  degeneration.     X  200. 


muscular  septa  around  the  bloodvessels.  This  becomes  infiltrated 
with  small  cells,  which  tend  to  become  developed  into  a  fibrillated 
structure.  (Fig.  105.)  The  growth  of  new  tissue  gradually  extends 
between  the  bundles  of  muscular  fibres,  so  that  ultimately  each  fibre 
may  be  surrounded  by  a  tract  of  dense  fibroid  tissue.  (Fig.  106.) 
The  muscular  fibres  themselves,  owing  to  the  resulting  interference 
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■with  their  nutritive  supply,  atrophy,  undergo  fatty  metamorphosis, 
and  are  gradually  replaced  by  the  fibroid  growth.  (Fig.  106.) 
Very  frequently  the  cellular  nature  of  the  growth,  which  I  believe 
to  characterize  the  earlier  stages  of  its  development,  is  not  seen,  the 
new  issue  being  simply  fibroid.^ 

Fibroid  induration  of  the  heart  appears  in  most  cases  to  be  induced 
by  inflammatory  processes  commencing  in  the  peri-  or  endo-cardium. 
When  secondary  to  pericarditis,  the  change -is  usually  most  advanced 
in  the  more  external  portions  of  the  cardiac  walls,  and  it  commonly 
affects  both  the  right  and  left  ventricles.  When,  on  the  other  hand, 
an  endocarditis  is  the  precursor  of  the  indurative  process,  the  change- 
is  more  marked  in  the  internal  muscular  layers,  and  inasmuch  as 
inflammatory  processes  in  the  endocardium  occur  almost  exclusively 
in  the  left  cardiac  cavities,  the  left  ventricle  is  principally  involved. 
In  other  cases  the  fibroid  growth  appears  to  be  the  result  of  syphilis. 
(See  "Syphilis.") 

Although  the  growth  of  new  tissue  is  thus  usually  more  advanced 
in  certain  portions  of  the  muscular  walls  than  in  others,  it  is  by  no 
means  uniformly  distributed.  In  some  parts  it  may  be  very  dense, 
the  muscular  fibres  being  entirely  obliterated,  whilst  in  others  it  is 
entirely  wanting,  and  the  muscular  elements  present  a  normal  appear- 
ance. 

Fibroid  induration  of  the  heart — excluding  that  resulting  from 
syphilis — appears  to  occupy  the  same  pathological  position  as  similar 
fibroid  changes  in  other  organs — e.  g.,  in  the  liver  and  kidneys.  It 
must  therefore  be  regarded  as  the  result  of  a  chronic  inflammatory 
process— a  chronic  myocarditis.  Its  effect  must  evidently  be  to  inter- 
fere very  materially  with  the  motor  power  of  the  organ,  and  it  conse- 
quently constitutes  one  of  the  most  grave  of  all  the  cardiac  diseases. 

The  cardiac  Avails  may  become  much  thickened  by  the  new  growth, 
and  the  induration  of  texture  is  often  very  considerable.  In  the 
specimen  from  Avhich  the  accompanying  drawings  were  made  the 
walls  of  the  left  ventricle  were  so  hard  that  they  cut  almost  like  a 
piece  of  tendon. 

'  Dr.  Hilton  Fagge,  in  a  series  of  eleven  oases  of  fibroid  disease  of  the  heart, 
found  that  cellular  elements  in  the  new  growth  were  almost  invariably  absent. 
(See  Trans.  Path.  Soc.  Lond.,  vol.  xxv.  p.  64.) 
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CHAPTER  XXXIX. 

INFLAMMATION    OF    LYMPHATIC    STRUCTURES. 

Inflammatory  processes  in  lymphatic  structures  usually  result 
from  their  injury  by  substances  conveyed  to  them  by  the  lymphatic 
vessels.  They  include — acute  and  clironic  inflammations,  and  the 
specific  inflammations  associated  with  Tyijlioid  Fevei',  Each  of  these 
must  be  considered  separately. 

Acute  Inflammation  of  Lymphatic  Structures. 

Examples  of  acute  inflammation  of  lymphatic  structures  are  fur- 
nished by  the  inflammation  of  the  glands  in  the  axilla  from  a  wound 
on  the  hand,  of  the  glands  in  the  groin  from  gonorrhoea,  and  of 
Peyer's  and  the  solitary  glands  in  the  intestine  from  inflammation  of 
the  intestinal  mucous  membrane. 

The  process  consists  in  a  hypersemia  of  the  gland  together  with  a 
rapid  increase  in  the  number  of  the  lymph-cells.  This  increase  is 
probably  due,  partly  to  a  hyperplasia  of  the  original  cells  of  the 
gland,  and  partly  to  the  migration  of  blood-corpuscles.  The  cells  not 
only  increase  in  number,  but  many  of  them  become  much  larger  in 
size,  and  their  nuclei  multiply.  The  cells  of  the  trabeculse  also  parti- 
cipitate  in  the  active  process.  The  increase  in  the  size  of  the  elements 
and  the  multiplication  of  their  nuclei  usually  leads  to  the  production 
of  some  lai'ger  cells  containing  two  or  three  nuclei.  These  have 
been  already  alluded  to  as  being  frequently  met  with  in  lymphatic 
structures  which  are  undergoing  active  processes.  (See  Fig.  38.) 
Owing  to  these  changes  the  gland  becomes  considerably  increased 
in  size,  soft  and  pulpy  in  consistence,  and  its  cortical  and  medullary 
parts  are  no  longer  distinguishabje. 

Upon   the   removal  of  the  injurious   influence    the  process  may 

gradually  subside,   the   new    elements    undergo    disintegration   and 

absorption,  and  the  gland  returns  to  its  normal  condition  (Resolution). 

In  other  cases  the  process  goes  on  to  suppuration,  the  trabeculae 

are  destroyed,  many  of  the  cells  become  disintegrated,  and  the  loculi 
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of  the  gland  become  filled  with  pus.  This  is  usually  associated  with 
inflaramation  and  suppuration  of  the  surrounding  connective  tissue. 
In  the  glands  of  a  mucous  membrane  the  process  gives  rise  to  what  is 
known  as  a  follicular  abscess. 

Chronic    Inflammation   of    Lymphatic    Structures. 

Chronic  Inflammations  of  lymphatic  structures  result  from  injuries 
which  are  less  severe  and  more  prolonged  in  their  action  than  those 
which  give  rise  to  the  acute  form.  The  resulting  cellular  infiltration 
of  the  gland  is  consequently  a  more  continuous  one,  and  the  gland 

becomes  more  or  less  permanently  in- 

FlG.    107.  ■,    .  .  m,  •        •,  ■  ^ 

^^  creased  m  size.     Ihe  reticulum  is  also 

considerably  involved.     These  chronic 

ii-  inflammatory  processes  diff"er  from  the 

g  acute,  inasmuch  as  they  lead  to  a  gradu- 

i/l  ally  increasing  development  of  the  re- 

e.^"  tieular    structure  of   the    gland.      The 

^         ,    -»  ^'  --  ^       -      '^  reticulated  network  becomes  thicker  and 

4   \\K^\   v—  more  fibrous,  its  meshes  become  smaller 

Chronic    Inflammation   of  a  Lijm-  .... 

lihatic  GZawd.-shoTving  the  increase     and  Smaller,  the  lymph-cells  diminish  m 
in  the  stroma,  and  the  diminution  in  the     j^^^iber,  and  tlius  the  glaiid  bccomcs  hard 

number  of  the  lymphoid  cells.     X  200.  ,    ^,  .  .  ,-ri-        ^  a^-  n 

and  fibrous  m  consistence,    (rig.  lUi .) 
Scrofulous    Glands. — In  those  chronic  inflammations  of  the  lym- 
phatic glands  which  occur  in  scrofulous  subjects,    and  in  which  the 
o-lands  tend  to  become  caseous,  the  changes  resemble  those  which  have 
been  already  described  as  characteristic  of  scrofulous  inflammation. 
(See  "  Scrofulous  Inflammation.")     The   cellular  infiltration  is  con- 
siderable, there  is  but  little  tendency  to  absorption,  and  many  of  the 
cells  increase  in  size,  and  even  form  multinucleated  elements.     The 
o-land  thus  becomes  enlarged,  soft,  and  elastic  in  consistence,  and  of 
a  uniform  grajish-white    color.      Owing    to   the  obstruction   to   the 
circulation  caused   by  the  pressure  of   the  cellular  infiltration,  the 
o-land  underscoes  retrogressive  changes  and  becomes  caseous.     The 
caseous  material  may  subsequently  liquefy,  or  become  infiltrated  with 
calcareous  particles.     Many  caseous  lymphatic  glands  are  tuberculous 
(see  "  Tuberculosis  of  Lymphatic  Glands"). 
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Inflammation  of  Lymphatic   Structures  in  Typhoid 

Fever. 

The  inflammatory  processes  which  occur  in  the  lymphatic  structures 
in  Typhoid  Fever  have  their  seat  in  the  spleen,  in  the  lymphatic 
structures  of  the  intestine,  and  in  the  mesenteric  glands. 

The  Spleen. — In  the  spleen  the  change  resembles  that  which  occurs 
in  many  of  the  other  acute  febrile  diseases,  although  it  reaches  its 
maximum  in  typhoid.  The  splenic  tissue  becomes  exceedingly  vascular 
and  the  lymphatic  elements  increase  rapidly  in  number,  so  that  the 
organ  often  attains  two  or  three  times  its  natural  size.  Many  of  the 
new  elements  enter  the  blood,  thus  causing  a  slight  temporary  increase 
in  the  number  of  white  blood-corpuscles.  As  the  fever  subsides,  the 
hypersemia  diminishes,  many  of  the  new  elements  undergo  disinte- 
gration and  absorption,  the  remainder  enter  the  blood,  and  thus  the 
organ  again  attains  its  normal  characters  and  dimensions. 

The  Intestinal  Lymjjhatic  Structures. — It  is  in  the  solitary  and 
Peyer's  glands  that  the  most  characteristic  changes  take  place  in 
typhoid  fever.  These  structures  may  be  involved  throughout  the 
whole  of  the  small  and  large  intestine,  but  in  most  cases  the  process 
is  limited  to  those  in  the  ileum  and  caecum;  and  those  glands  are 
always  the  most  affected  which  are  situated  the  nearest  to  the  ileo- 
csecal.  valve. 

The  primary  change  here  consists  in  a  hyperaemia  and  cellular 
infiltration  of  the  glands.  Many  of  the  cells  increase  considerably 
in  size,  so  as  to  form  the  multinucleated  elements  already  alluded  to. 
Both  Peyer's  patches  and  the  soli- 
tary glands  thus  become  considerably 
enlarged  and  prominent,  standing  up 
above  the  surface  of  the  intestine. 
(Fig.  108.)  They  are  of  a  grayish- 
white  or  pale  reddish  color,  and  of 
a  soft,  brain-like  consistence.  The 
surrounding  mucous  membrane  is 
also  exceedingly  vascular,  and  is  the 
seat  of  an  acute  catarrhal  process. 
This  catarrh  is  more  or  less  general, 
and  usually  precedes  the  swelling  of 
the  glands.  The  cellular  infiltration,  in  many  parts,  rapidly  extends 
beyond  the  confines  of  the  glands  into  the  immediately  surrounding 


Fig.  108. 


Ty2}lioid  Swelling  of  Peyer's  Patches 
and  Solitari/  Glands  of  the  Intestine. 
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Fig.  109. 


and  subjacent  tissues,  and  even  in  some  cases  into  the  muscular 
coat. 

The  process  now  passes  into  the  second  stage — that  of  the  death 
and  disintegration  of  the  newly  formed  tissue.  This  may  terminate 
in  various  ways.  The  enlarged  glands,  many  of  them,  subside,  the 
new  elements  become  disintegrated  and  are  absorbed,  and  the  gland 
thus  undergoes  a  gradual  process  of  resolutio7i.  In  others,  the 
individual  follicles  of  the  gland  rupture,  discharging  their  contents 
externally,  and  the  patches  then  acquire  a  peculiar  reticulated  appear- 
ance. The  most  characteristic  termination,  however,  of  the  typhoid 
process,  is  the  separation  of  the  dead  tissue  as  a  slough,  and  the  for. 
mation  of  the  typhoid  ulcer. 

The  process  of  sloughing  and  ulceration  may,  like  the  cellular 
infiltration,  take  place  uniformly  throughout  the  whole  gland,  in  which 

case  the  whole  mass  is  thrown  off,  leaving 
an  ulcerated  surface  corresponding  in  size 
with  that  of  the  gland.  (Fig.  109.)  More 
commonly,  however,  in  the  patches,  the 
sloughing  commences  in  different  portions 
of  the  patch,  and  small  irregular  losses  of 
substance  result,  which  may  gradually  extend 
until  they  form  one  large  ulcer. 

Although,  as  already  stated,  the  cellular 
infiltration  may  extend  beyond  the  confines 
of  the  glands,  this  is  rarely  the  case  with 
the  ulceration.  The  peripheral  infiltration  undergoes  resolution,  and 
hence  the  ulcers  have  the  same  configuration  as  the  original  glands ; 
those  originating  from  the  patches  being  oval,  with  their  long  diameter 
in  the  direction  of  the  gut ;  and  those  originating  in  the  solitary 
glands  being  spherical  in  shape.     In  rare  cases,  when  there  is  much 

infiltration  of  the  surrounding  mucous 
membrane,  the  ulceration  may  extend 
slightly  beyond  the  confines  of  the 
glands. 

With  the  sloughing  and  disintegration 
of  the  new  tissue  the  process  of  infiltra- 
tion ceases,  and  hence  there  is  no  in- 
duration or  thickening  of  the  base  or 
edges  of  the  ulcer.  The  base  is  smooth,  and  is  usually  formed  of 
the  submucous  or  muscular  coat   of  the  intestine.     The   edges  are 


A  Typhoid  Ulcer  of  the 
Intestine. 


Fig.  110. 

A  Typhoid  Ulci^r  of  the  Intestine 
{diagrammatic). — Showing  the  under- 
mined edges  of  the  ulcer  and  the 
slough  still  adherent,  a.  Epithelial 
lining.  h.  Submucous  tissue,  c. 
Muscular  coat.     d.  Peritoneum. 
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thin  and  undermined,  and  consist  of  a  well-defined  fringe  of  con- 
gested mucous  membrane.  (Fig.  110.)  This  is  best  seen  when  the 
gut  is  floated  in  water.  In  some  cases,  however,  the  sloughing 
extends  deeper  through  the  muscular  layer  to  the  sub-peritoneal  tissue, 
and  it  may  thus  cause  perforation  and  peritonitis. 

The  third  stage  of  the  process  is  that  of  cicatrization.  This  takes 
place  by  the  resolution  of  the  peripheral  infiltration,  the  approxima- 
tion and  union  of  the  undermined  edges  with  the  floor  of  the  ulcer, 
and  the  gradual  formation  from  the  margin  of  an  epithelial  covering. 
The  gland-structure  is  not  regenerated.  The  resulting  cicatrix  is 
slightly  depressed,  and  less  vascular  than  the  surrounding  mucous 
membrane.  There  is  no  puckering  or  diminution  in  the  calibre  of  the 
gut.  In  some  cases-,  however,  cicatrization  does  not  take  place  so 
readily,  and  the  floor  of  the  ulcer  becomes  the  seat  of  a  secondary 
ulceration.  This  usually  takes  place  after  the  general  disease  has 
run  its  course,  or  during  a  relapse.  Profuse  hemorrhage  and  perfo- 
ration more  commonly  result  from  the  secondary  ulceration  than  from 
the  primary  sloughing  of  the  glands. 

The  Mesenteric  Criands. — The  change  in  the  mesenteric  glands  is 
probably  secondary  to  that  in  the  intestine.  These  glands  become 
the  seat  of  an  acute  cellular  infiltration,  and  are  enlarged,  soft,  and 
vascular.  They  usually,  like  many  of  the  glands  in  the  intestine  and 
the  spleen,  undergo  a  gradual  process  of  resolution.  In  rare  cases, 
however,  the  capsule  of  the  gland  is  destroyed,  and  the  softened  mat- 
ters may  escape  into  the  peritoneal  cavity  and  so  cause  peritonitis. 
The  enlarged  glands  may  also  become  caseous,  and  subsequently  cal- 
cified. 


CHAPTER  XL. 

INFLAMMATION  OF  MUCOUS  MEMBRANES. 

In  mucous  membranes  inflammatory  processes  are  divided  into 
catarrhal,  ^nd  fibrinous,  croupous,  or  diptheritic  inflammation. 

Catarrhal  Inflammation. — Catarrhal  inflammation,  or  as  it  is 
more  commonly  called  catarrh,  is  much  the  more  frequent.  In  its 
milder  forms  this  is  characterized  mainly  by  an  increased  secretion  of 
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mucus.  The  initial  hyperaemia  of  the  membrane  is  followed  by  an 
abnormal  production  of  epithelial  and  mucous  elements.  The  liquid 
which  transudes  from  the  bloodvessels  is  more  abundant,  the  small 
spherical  cells  which  constitute  the  mucus-corpuscles  are  produced  with 
increased  rapidity,  and  the  result  is  an  increased  secretion  of  mucus, 
rich  in  cellular  elements.  These  young  cells  are  most  of  them  emi- 
grant blood-corpuscles,  others  are  probably  the  products  of  epithelial 
proliferation.  As  the  process  continues,  some  of  the  epithelial  ele- 
ments become  loosened  and  are  discharged  with  the  mucus,  and  within 
these  groups  of  bodies  may  occasionally  be  seen,  which  are  evidently 
young  mucus-corpuscles.     (Fig.  111.)     IIow  far  these  are  white  blood 


Fig.  111. 


Catarrhal  Inflammation  of  the  Co)y'i(«eiii)a.— a.  Epithelium.  &.  Siib-epitlielial  connective 
tissue.— Showing  the  proliferation  of  the  epithelium,  and  the  young  elements  within  the  epi- 
thelial cells.     (Kindfieisch.) 

corpuscles  which  have  penetrated  the  epithelial  cells  is  at  present 
uncertain.  The  secretion  of  the  mucous  glands  is  also  increased. 
Owing  to  these  changes,  the  mucous  membrane  becomes  swelled  and 
abnormally  vascular.  The  increased  vascularity  is  evidenced  by  red- 
ness during  life,  but  after  death  the  blood  usually  passes  out  of  the 
vessels,  and  the  membrane  may  look  paler  than  natural. 

If  the  inflammation  be  more  intense,  the  vascular  phenomena  are 
more  marked,  the  production  of  young  elements  is  more  rapid,  they 
are  smaller  and  not  so  well  developed,  and  the  secretion  becomes 
puriform  from  the  great  number  of  cellular  elements  which  it  contains. 
It  now  no  longer  yields  mucin.  Many  of  the  elements  are  indis- 
tinguishable from  pus-corpuscles,  others  are  somewhat  larger  and 
resemble  the  corpuscles  of  normal  mucus.  Between  the  corpuscles  of 
mucus  and  pus  there  is  no  line  of  demarcation,  the  one  passing  by 
insensible  o-radations  into  the  other.     The  former  are  somewhat  larger 


DIPHTIIERITrC    INFLAMMATION.  279 

and  more  regular  in  shape  than  the  latter,  and  usually  contain  only 
a  single  nucleus.  As  the  process  continues,  the  sub-epithelial  tissue 
is  gradually  involved,  and  becomes  infiltrated  with  small  cells.  Owing 
to  loss  of  epithelium,  the  surface  of  the  membrane  may  present  some 
slight  irregular  abrasions. 

These  changes  in  the  mucous  membrane  itself  are  accompanied  by 
inflammation  of  the  lymphatic  structures  which  it  contains.  The 
lymph-follicles  become  enlarged.  Their  contents  may  soften  and  form 
a  minute  pseudo- abscess,  and  this  bursting  gives  rise  to  a  small  ulcer. 
These  are  the  follicular  ulcers  so  often  seen  in  catarrhal  conditions  of 
the  intestines  and  pharynx.  The  ulceration  in  some  cases  extends 
beyond  the  confines  of  the  follicle.  The  proper  grandular  structures 
may  also  become  involved.  Tiieir  epithelium  multiplies,  the  glands 
become  choked  with  the  epithelial  elements,  and  they  may  subsequently 
atrophy.     This  is  seen  in  catarrh  of  the  stomach. 

The  acute  process  may  quickly  subside,  or  it  may  become  chronic. 
In  the  latter  case  the  hyperaemia  diminishes,  but  the  escape  of  leu- 
cocytes and  the  multiplication  of  the  epithelial  elements  continue 
and  the  sub-epithelial  tissue  becomes  more  extensively  infiltrated  with 
small  cells. 

Chronic  catarrhal  inflammations  of  mucous  membranes  difier  from 
the  acute,  inasmuch  as  the  sub-epithelial  connective  tissue  is  much 
more  extensively  involved.  This  tissue  becomes  infiltrated  with  small 
elements,  which  may  ultimately  form  an  imperfectly  fibrillated  struc- 
ture. The  membrane  thus  becomes  indurated  and  thickened,  and  the 
pressure  exercised  by  the  new  growth  may  induce  atrophic  changes  in 
the  glandular  structures  which  it  contains  ;  by  preventing  the  exit  of 
their  secretion  it  may  also  cause  them  to  dilate  so  as  to  form  cysts. 
This  atrophy  of  the  proper  glandular  structures  is  seen  in  chronic 
catarrh  of  the  stomach.  These  changes  in  the  sub-epithelial  connec- 
tive tissue  are  usually  accompanied  by  enlargement  of  the  lymphatic 
structures,  an  enlargement  which  sometimes  gives  to  the  membrane  a 
nodular  or  granular  appearance.  This  is  well  seen  in  the  pharynx 
(follicular  pharyngitis).  The  enlarged  lymphatic  structures  may 
also  constitute  the  starting-points  of  an  ulcerative  process.  (See 
"  Tuberculosis  of  Mucous  Membranes.")  In  some  situations,  as  the 
stomach  and  intestine,  the  membrane  often  at  the  same  time  becomes 
deeply  pigmented. 

Fibrinous,  Croupous,  or  Diphtheritic  Inflammation. — These 
terms  are  applied  to  those  inflammations  of  mucous  membranes  which 
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lead  to  the  production  of  a  so-called  false  membrane — such  as  is  seen, 
for  example,  in  croup.  The  formation  of  this  fibrinous  layer  upon 
the  surface  of  the  membrane  is  quite  characteristic,  and  at  once  dis- 
tinguishes this  form  of  inflammation  from  a  simple  catarrhal  process. 

The  membrane  itself,  which  may  exist  in  little  patches  or  cover  a 
large  area  of  the  mucous  surface,  is  usually  of  a  yellowish  or 
grayish-white  color,  and  in  consistence  varies  from  a  firm  and  tough 
to  a  soft  pultaceous  material.  It  is  more  or  less  easily  separable  from 
the  subjacent  tissue,  which  in  all  cases  after  its  removal  is  found  to 
have  lost  its  epithelium.  In  thickness  it  may  vary  considerably  in 
different  parts.  Examined  microscopically,  it  is  seen  to  consist 
mainly  of  leucocytes,  granular  matter,  and  some  altered  epithelial 
elements  inclosed  in  the  meshes  of  a  delicate  network  of  finely  fibril- 
lated  material  resembling  coagulated  fibrin.  The  fibrinous  network 
is  most  marked  in  the  deeper  layers  of  the  membrane,  whereas  the 
superficial  part  consists  principally  of  leucocytes,  altered  epithelium 
often  fused  together  into  irregular  masses,  and  adventitious  products. 
The  epithelium  of  the  mucous  membrane  beneath  this  fibrinous  layer 
is,  as  already  stated,  invariably  more  or  less  completely  wanting ;  so 
that  the  fibrinous  layer  extends  down  to  the  basement  membrane.  In 
some  cases  the  fibrinous  layer  does  not  extend  deeper  than  this  mem- 
brane, in  which  case  it  can  be  readily  detached  ;  whereas  in  others  it 
involves  the  deeper  structures,  and  then  is  much  less  easily  removed, 
and  when  separated  leaves  an  irregular  surface  owing  to  the  destruc- 
tion of  the  inner  layers  of  the  mucous  membrane.  In  the  former 
case  the  process  is  usually  spoken  of  as  croupous,  in  the  latter  as 
dijjtheritic.  These  differences,  however,  in  the  depth  to  which  the 
mucous  membrane  is  involved,  are  probably  due  to  differences  in  the 
intensity  of  the  process,  and  also  to  differences  in  the  structure  of  the 
membrane.  In  those  situations  where  a  distinct  basement  membrane 
exists,  as  in  the  pharynx  and  respiratory  organs,  the  process  is  more 
likely  to  be  superficial  than  in  those  where  this  is  not  the  case,  as  in 
the  intestines  and  conjunctiva.  (Cohnheim.)  If  the  inflammatory 
process  continues,  the  membrane  after  its  removal  is  reproduced,  but 
if  it  subside,  the  epithelium  is  quickly  regenerated,  and  the  deeper 
structures  when  destroyed  are  also  gradually  reproduced. 

With  regard  to  the  nature  of  the  false  membrane — it  is  mainly  due 
to  the  coagulation  of  the  inflammatory  exudation  liquids,  the  coagu- 
lum  inclosing  the  escaped  blood-corpuscles  and  the  altered  epithelium 
of  the  mucous  surface.     This  coagulation  was  formerly  supposed  to 
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result  from  the  large  proportion  of  albumen  which  the  inflammatory 
exudation  contained,  the  inflammatory  process  being  of  greater  in- 
tensity than  that  which  gives  rise  to  a  simple  catarrhal  process. 
Although  the  coagulation  of  the  inflammatory  liquids  may  thus  be 
partly  due  to  the  intensity  of  the  process,  the  investigations  of  Weigert 
render  it  probable  that  it  is  mainly  owing  to  the  death  of  the  epithelium. 
According  to  this  observer,  living  epithelium,  like  endothelium,  pre- 
vents the  coagulation  of  the  liquor  sanguinis,  but  dead  epithelium 
will  cause  coagulation  of  liquor  sanguinis  in  contact  with  it.  The 
death  of  the  epithelium  is  usually  due  to  the  same  injury  as  that 
which  causes  the  inflammatory  process,  but  without  this  necrotic 
change  in  the  deeper  as  well  as  in  the  superficial  epithelial  elements, 
it  is  probable  that  an  inflammatory  process  will  not  be  followed  by 
the  formation  of  a  so-called  false  membrane. 

The  causes  of  croupous  or  diphtheritic  inflammation  are  simple 
mechanical  or  chemical  agencies  and  injuries  of  an  infective  character. 
Simple  mechanical  or  chemical  injuries  will  produce  a  typical  croupous 
membrane.  This  may  be  done  experimentally  in  dogs,  for  example, 
by  the  application  of  strong  acids,  alkalies,  or  alcohol  to  the  trachea. 
In  cases  of  poisoning  by  the  mineral  acids,  and  in  the  accident  so 
common  in  children  of  attempting  to  drink  out  of  a  vessel  containing 
boiling  water,  a  false  membrane  is  often  produced  on  the  injured 
mucous  surface.  In  the  intestinal  and  other  mucous  membranes  also 
a  croupous  inflammation  is  sometimes  met  with  as  the  result  of  mechani- 
cal injury,  as  for  example,  in  the  vermiform  appendix  from  the 
irritation  of  a  concretion. 

More  common,  however,  than  these  mechanical  and  chemical  causes 
are  injuries  of  an  infective  nature,  and  it  is  to  infective  agencies  that 
croupous  inflammations  are  most  frequently  due.  As  examples  of 
such  are  some  forms  of  severe  conjunctivitis,  the  intestinal  inflam- 
mation in  epidemic  dysentery,  and,  above  all,  the  changes  in  the 
pharyngeal  and  laryngeal  mucous  membranes  in  the  diseases  known 
as  croup  and  diphtheria.  These  infective  croupous  processes  are 
almost  invariably  contagious,  the  inflammatory  products  being  capable 
of  inducing  similar  processes  when  applied  to  other  mucous  surfaces. 
Micrococci  appear  to  be  usually  present  in  the  false  membrane  in  these 
infective  cases.  They  are  usually  found  as  colonies  of  globular 
organisms  in  the  upper  layers  of  the  membrane.  Whether  they  are 
essential  or  merely  accidental  is  at  present  uncertain. 

Although  there  are  these  important  differences  in  the  etiology  and 
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nature  of  croupous  inflammations,  they  are  not  accompanied  by  any 
corresponding  variations  in  the  histology  of  the  process ;  the  slight 
differences  met  with  in  the  characters  of  the  false  membrane  and  in 
the  extent  of  implication  of  the  mucous  surface  being  probably 
usually  due  to  differences  in  the  intensity  of  the  process  and  in  the 
structure  of  the  mucous  membrane  involved. 

Dysentery. 

The  inflammatory  processes  occurring  in  the  intestine  in  dysentery 
are  for  the  most  part  limited  to  the  large  intestine,  although  the  ileum 
is  also  occasionally  involved.  The  inflammation  is  always  most  marked 
in  the  rectum  and  descending  colon,  and  it  may  be  stated  generally, 
that  it  is  characterized  by  the  ulceration  and  sloughing  of  the  membrane 
to  which  it  gives  rise. 

The  intestinal  changes  vary  considerably,  according  to  the  intensity 
of  the  inflammatory  process.  In  the  milder  forms  of  the  disease  the 
changes  are  most  marked  on  the  summits  of  the  folds  of  the  mucous 
membrane.  These  are  found  covered  with  a  grayish-white  layer  of 
fibrinous-looking  material,  which,  when  scraped  off,  leaves  a  super- 
ficial loss  of  substance.  The  mucous  membrane  generally  is  hy- 
persemic  and  softened.  The  submucous  tissue  is  also  infiltrated  with 
inflammatory  products,  and  the  solitary  glands  are  enlarged  and 
prominent. 

When  the  process  is  more  severe,  the  submucous  tissue  becomes 
more  extensively  involved,  and  the  superficial  layer  of  fibrinous 
material  extends  over  wider  areas  and  implicates  more  deeply  the 
mucous  membrane.  The  thickening  of  the  intestinal  wall,  however, 
is  much  greater  in  some  parts  than  in  others,  so  that  projections  are 
produced  upon  the  inner  surface  of  the  intestine,  corresponding  with 
those  parts  which  are  the  most  affected.  The  enlarged  solitary  glands 
usually  slough,  and  so  give  rise  to  circular  ulcers,  which  rapidly 
increase.  When  the  process  has  reached  this  stage,  the  muscular 
and  serous  coats  are  implicated,  the  latter  being  covered  with  layers 
of  fibrin  which  form  adhesions  with  adjacent  parts.  The  intestine  is 
much  dilated,  and  contains  blood  and  disintegrating  inflammatory 
products. 

In  the  most  intense  forms  of  the  disease,  the  necrosis  is  more 
extensive.  According  to  Rokitansky,  large  portions  of  the  mucous 
membrane  are  converted  into  black  rotten  sloushs.     The  submucous 
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tissue  is  infiltrated  with  dark  blood  and  serum,  but  subsequently  it 
becomes  the  seat  of  a  reactive  suppurative  inflammation,  by  means  of 
which  the  necrosed  portions  of  tissue  are  removed. 

If  death  does  not  occur  and  the  inflammatory  process  subsides,  the 
ulcers  may  gradually  heal.  AVhen  the  loss  of  substance  has  not  been 
considerable,  the  edges  of  the  ulcers  may,  by  the  contraction  of  the 
submucous  tissue,  become  completely  approximated.  More  commonly, 
however,  the  loss  of  substance  is  so  great,  that  portions  of  the  mem- 
brane are  left,  cousisting  simply  of 'connective  tissue. 

When  the  inflammatory  process  becomes  chronic,  the  changes  in 
the  submucous  connective  tissue  become  more  marked,  and  the  new 
fibroid  growth  gives  rise  to  considerable  thickening  and  induration  of 
the  intestinal  wall,  and  to  more  or  less  contraction  and  narrowing  of 
the  cavity.  Sometimes  it  forms  fibrous  bands  which  project  into  the 
gut.  The  formation  of  abscesses  and  fistulous  passages  occasionally 
occurs  in  the  thickened  intestinal  wall. 


CHAPTER  XLI. 


INFLAMMATION  OF  SEROUS  MEMBRANES. 


Inflammatory    processes    in    serous  ^'i<^-  i^^* 

membranes  vary  in  their  intensity,  and 
in  the  amount  and  character  of  the 
efiusion. 

The  process  commences,  as  in  mucous 
membranes,  with  hyperaemia,  exudation  of 
liquor  sanguinis  and  emigration  of  blood- 
corpuscles,  together  with  increased  ac- 
tivity of  the  endothelial  elements'.  The 
endothelial  cells  enlarge  and  become  more 
granular,  their   nuclei    divide,  and  new 

elements  are  formed  by  endogenous  multiplication.  (Fig-  112.) 
The  number  of  new  cells  which  are  thus  produced,  together  with  some 
of  the  older  cells,  and  a  large  number  of  emigrant  blood-corpuscles. 


Inflamed  Epiploon  of  a  Rabbit. — 
Showing  the  endogenous  prolifera- 
tion of  the  endothelium.  y^250.  (Cor- 
nil  and  Kanvier.) 
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escape  with  the  exuded  liquor  sanguinis  into  the  serous  cavity,  where 
they  may  probably  continue  to  exhibit  their  formative  activity. 

Owing  to  these  changes  the  membrane  loses  its  natural  smooth  and 
glistening  appearance,  and  becomes  opaque,  roughened,  and  ex- 
ceedingly vascular.  Its  surface  at  the  same  time  becomes  covered 
with  a  fibrinous  layer,  and  more  or  less  liquid  transudes  into  its 
cavity.  The  coagulable  material  which  exudes  from  the  vessels  forms 
a  soft,  elastic,  membranous,  or  reticulated  investment,  inclosing  in  its 
meshes  numerous  small  cells.  This  either  glues  the  two  surfaces  of 
membrane  together,  or,  if  they  are  separated  by  liquid  effusion,  forms 
a  slightly  adherent  layer.     (Fig.  113.)     The  exuded  liquid  varies 


Fig.  113. 
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Inflainination  of  the  Diaphragmatic  Pleura. — Showing  the  adherent  fihrinous  layer,  a. 
Muscular  coat  of  diphragm.  6.  Sub-serous  tissue,  c.  Serous  membrane,  e.  Fibrinous  laver.  X 
400.     (Rindfleisch.) 

considerably  in  amount  and  is  always  turbid,  thus  differing  from  non- 
inflammatory effusions.  It  contains  flakes  and  masses  of  coagulated 
fibrin  and  innumerable  cell-structures,  the  latter  being  in  the  earliest 
stages  of  the  process  almost  entirely  emigrants. 

The  nature  of  the  subsequent  changes  will  depend  upon  the  intensity 
of  the  inflammation,  and  upon  the  amount  of  liquid  exuded  into  the 
serous  cavity.  If  the  inflammatory  process  subsides,  and  the  liquid 
exuded  is  not  suflicient  to  prevent  the  two  surfaces  of  the  membrane 
from  coming  into  contact,  they  grow  together  and  form  an  adhesion. 
This  constitutes  the  so-called  adhesive  inflammation.  The  union  is 
effected  by  the  formation  of  connective  tissue.  The  small  round  cells 
embedded  in  the  fibrinous  layer  become  elongated  and  spindle-shaped, 
numerous  new  bloodvessels  are  formed,  and  the  fibrinous  material 
fibrillates.  Many  of  the  vessels  atrophy  and  disappear  as  the 
organization  becomes  complete.     The  process  is  thus  precisely  similar 
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to  that  which  takes  place  in  the  union  of  an  incised  wound.  It  is 
probable  also  that  in  some  cases  union  may  take  place  Avithout  the 
intervention  of  any  fibrinous  layer,  by  the  formation  and  growing 
together  of  irregular  papillary  outgrowths  from  the  sub-endothelial 
tissue. 

If,  however,  the  inflammatory  process  is  severe,  or  the  surfaces  of 
the  membrane  are  separated  by  a  large  quantity  of  liquid  effusion, 
organization  and  adhesion  cannot  be  thus  readily  effected.  If  a  large 
quantity  of  liquid  exists  in  the  serous  cavity,  the  removal  of  this 
becomes  necessary  before  union  can  take  place.  If  the  inflammatory 
process  continues,  or  its  intensity  is  great,  union  is  prevented  by  the 
formation  of  pus.    These  two  conditions  must  be  considered  separately. 

The  existence  of  a  large  amount  of  effusion  prevents  the  adhesion 
of  the  serous  surfaces,  and  before  this  can  be  effected  the  absorption 
of  the  liquid  becomes  necessary.  The  presence  of  the  liquid  itself, 
however,  interferes  with  its  absorption.  This  is  owing,  as  already 
stated  when  speaking  of  the  "  Terminations  of  Inflammation,"  to  the 
pressure  which  it  exercises  upon  the  bloodvessels  and  lymphatics, 
which  pressure,  by  hindering  the  circulation  in  these  vessels,  tends 
not  only  to  prevent  absorption,  but  also  to  interfere  with  the  resto- 
ration of  the  vascular  walls  to  a  normal  state,  and  so  to  favor  a  con- 
tinuance of  the  exudation.  The  removal  of  some  of  the  liquid 
by  artificial  means  consequently  facilitates  the  absorption  of  the 
remainder.  When  the  process  is  protracted,  the  sub-endothelial 
connective  tissue  becomes  involved  and  infiltrated  with  small  cells, 
and  a  richly  vascular  granulation-tissue  is  formed  beneath  the  layer 
of  proliferating  endothelium.  The  endothelium  itself  becomes  less 
abundant,  and,  if  the  inflammation  subsides,  the  new  granulation- 
tissue  gradually  develops  into  connective  tissue,  and  thus  a  false 
membrane  is  formed,  rich  in  vessels,  which  takes  the  place  of  the 
endothelial  layer.  As  the  liquid  is  absorbed,  the  two  surfaces  of  the 
membrane  come  into  contact  and  grow  together,  the  new  vessels 
becoming  gradually  obliterated. 

If  the  inflammatory  process  does  not  subside,  or  from  its  commence- 
ment is  of  considerable  intensity,  it  may  be  attended  by  the  formation 
of  large  quantities  of  pus.  In  this  case  the  emigration  of  blood-cor- 
puscles is  so  considerable  that  the  young  elements  exist  in  large  enough 
numbers  to  give  to  the  exuded  liquids  a  purulent  character.  The 
condition  is  then  termed  empycema.  As  the  connective  tissue  becomes 
involved  and  a  granulation-cissue  is  formed,  this  may  continue   to 
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generate  pus  like  an  ordinary  granulating  wound.  If  the  pus  be 
removed,  the  suppuration  may  gradually  cease,  the  granulation-tissue 
develop  into  a  fibrous  structure,  and  the  union  of  the  serous  surfaces 
thus  be  effected.  The  serous  membrane  becomes  greatly  thickened, 
and  the  new  tissue  undergoes  considerable  contraction  in  the  process 
of  its  organization. 


CHAPTER  XLII. 


INFLAMMATION    OF    THE    LIVER. 


Inflammatory  processes  in  the  liver  are  either  acute  or  chronic. 
Acute  inflammations,  leading  to  suppuration,  are  usually  infective  in 
their  nature,  resulting  from  the  transmission  of  infective  materials  from 
lesions  in  the  abdominal  organs  or  in  other  parts.  The  processes  are 
consequently  most  frequently  disseminated  and  confined  to  small  por- 
tions of  the  hepatic  substance.  The  pus-corpuscles — Avhich  usually 
accumulate  so  as  to  form  an  abscess — are  almost  entirely  emigrants, 
although  recent  investigations  render  it  highly  probable  that  they  may 
originate  by  the  endogenous  proliferation  of  the  liver-cells. 

These  suppurative  inflammations  are  in  the  majority  of  cases  pyse- 
mic,  and  when  pysemic  they  are  usually  multiple.  Hepatic  abscess  is 
also  common  in  tropical  climates,  and  here  the  abscess  is  commonly 
single.  These  tropical  abscesses  are  sometimes  associated  with  dys- 
entery, and  they  may  then  probably  result  from  the  absorption  of 
infective  substances  from  the  diseased  intestine ;  but  in  other  cases 
the  abscess  appears  to  be  due  to  a  primary  inflammation  of  the  hepatic 
tissue.  As  other  causes  of  hepatic  suppiiration  must  be  mentioned 
inflammation  of  the  bile-ducts,  such  as  sometimes  results  from  gall- 
stones, etc. ;  and  external  violence. 

Chronic  inflammatory  processes  in  the  liver,  being  of  much  less 
intensity,  lead  to  a  gradual  increase  in  the  connective  tissue  of  the 
organ,  and  consequently  to  induration  and  to  the  subsequent  atrophy 
of  its  proper  structure.  They  constitute  what  is  known  as  interstitial 
hepatitis,  or  more  commonly  as  cirrhosis. 
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Cirrhosis  of  the    Liver. 

Cirrliosis  of  the  liver,  or  interstitial  hepatitis,  is  characterized  by  a 
gradual  increase  in  the  connective  tissue  of  the  organ  and  by  the 
subsequent  atrophy  of  the  liver-cells,  so  that  when  examined  with  a 
low  magnifying  power,  the  acini  are  seen  to  be  separated  by  broad 
tracts  of  new  interstitial  growth.      (Fig.  114.) 

The  process  usually  commences  in  the  connective  tissue  surround- 
ing the  smaller  branches  of  the  portal  vein,  and  gradually  extends  to 
that  surrounding  the  larger  ones, 

until    ultimately    the    interlobular  ^^^-  ■^■^^• 

connective    tissue    throughout   the  /j^^L^'" 

whole  organ  may  become  involved. 
This  tissue  becomes  infiltrated  with 
small  round  cells,  from  which  are 
produced  a  more  or  less  completely 
fibrillated  structure,  containing  in       f  \ 

the  earlier  stages  of  its  development       i 
numerous  new  bloodvessels,  which         ''.<j,t^^ 
are   supplied  by  branches    of   the  ^^'^^ 


hepatic     artery.     The     change    is  '  -ji  W.^~^ 

sometimes  uniform,  but  more  com-        cirrhosis  o/  i/^e' xn,«r.-showing  the 

monly  it  is  much  more   advanced  in       growth  of  connective  tissue  between  the  he- 
.  patic  lobules,    a.  Lnbules.    b.  New  growth  of 

some     parts     than     m     others.  In       interlobular  connective  tissue.     X  16- 

many  places  the  cellular  infiltration 

may  be  considerable,  whilst  in  others  the  fibrillation  is  much  more 
marked  ;  and  if  the  process  lasts  long  enough,  the  vascular  and  richly- 
cellular  growth  may  gradually  assume  the  characters  of  cicatricial 
tissue,  the  vessels  at  the  same  time  becoming  obliterated.  (See  Fig. 
97.)  In  many  cases  this  connective  tissue  growth  is  not  limited  to 
the  interlobular  tissue,  but  extends  inwards  so  as  to  involve  the  inter- 
cellular network  of  the  organ,  which  becomes  much  thickened  and 
infiltrated  with  small  cells.     (Fig.  115.) 

The  effect  of  the  new  growth  is  ultimately  to  cause  atrophy  of  the 
hepatic  cells,  and  to  obstruct  the  circulation  through  the  portal 
capillaries  and  the  passage  of  bile  through  the  bile-ducts.  This 
effect  is  materially  increased  by  the  process  of  contraction  which  the 
new  tissue  undergoes.  The  hepatic  cells  in  the  outer  zone  of  the 
lobules  are  the  first  to  atrophy.  The  cells  become  smaller,  often 
undergo  fatty  metamorphosis,  and  ultimately  are  completely  destroyed. 
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(Fig.  115.)  Those  in  the  central  parts  of  the  lobule  are  in  the 
earlier  stages  but  little  altered,  although  they  are  often  stained  with 
bile.  As  the  growth  extends,  however,  these  also  become  annihilated, 
and  the  whole  lobule  may  be  replaced  by  connective  tissue.     The 


Fig.  115. 


Cirrhosis  of  the  Liver: — A  thin  section  from  the  external  portion  of  one  of  the  hepatic  lohiiles. — 
Showing  the  new  growth  of  connective  tissue,  and  the  way  in  whicli  it  involves  the  intercellular 
network  and  causes  atrophy  of  the  liver-cells.     X  200. 

cells  in  the  outer  part  of  the  lobules  are  sometimes  infiltrated  with 
fat  prior  to  their  destruction,  the  cirrhosis  being  associated  with  fatty 
infiltration.     (See  Fig.  8.) 

In  addition  to  the  changes  described,  there  is  another  condition 
often  met  with  in  cirrhosis — viz.,  a  development  of  numerous  biliary 
canaliculi  in  the  portal  canals.  This  is  invariably  present  in  that 
form  of  the  disease  which  results  from  long-continued  obstruction  of 
the  bile-ducts  (Biliary  Cirrhosis)  ;  but  it  appears  not  to  be  character- 
istic of  this,  being  also  sometimes  met  with  in  alcoholic  cirrhosis,  and 
in  the  cirrhosis  of  phthisis.^ 

The  physical  characters  of  the  cirrhosed  liver  vary.  In  the  earlier 
stages  of  the  disease  the  organ  is  probably  always  more  or  less  in- 
creased in  size;  the  enlargement  being  almost  uniform,  and  the  edge 
rounded  and  thickened.  Later,  atrophy  and  contraction  take  place, 
the  liver  diminishes  and  presents  an  irregular  nodular  surface.  In 
other  cases,  however,  the  enlargement  of  the  organ  is  considerable, 
there  is  but  little  subsequent  atrophy,  and  the  surface  remains  com- 
paratively smooch  up  to  the  time  of  death  (Hypertrophic  Cirrhosis). 


'  See  Paper  on  "Hypertrophic  Cirrhosis  of  Liver,"  by  Dr.  Saundby : 
Path.  Soc,  LoricL,  1879,  vol.  xxx.  p.  301. 


Trans, 
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Respecting  the  causes  of  these  differences  in  the  size  of  the  liver, 
we  are  at  present  unable  to  speak  certainly.  In  that  form  of  cirrhosis 
which  results  from  biliary  obstruction,  and  which  is  characterized 
clinically  by  persistent  jaundice  and  the  absence  of  ascites,  there  is, 
as  already  stated,  a  considerable  development  of  biliary  canaliculi  ia 
the  portal  canals,  and  it  is  in  this  variety  also  that  there  is  usually  a 
marked  infiltration  of  the  intercellular  tissue.  These  livers  are  com- 
monly greatly  enlarged  and  do  not  undergo  subsequent  contraction. 
The  differences  in  the  size  of  the  liver  in  alcoholic  cirrhosis  probably 
depend  in  great  measure  upon  differences  in  the  age  of  the  new  growth, 
and  in  its  distribution.  In  the  large  livers  the  growth  is  usually 
richly  cellular  and  very  generally  distributed,  often  involving  the 
intercellular  tissue;  whilst  in  the  smaller  atrophic  forms  of  cirrhosis  it 
is  commonly  more  fibrous  and  less  cellular  in  character,  and  its  dis- 
tribution is  more  partial.  It  is  probable  that  in  the  larger  livers  the 
growth  is  in  an  earlier  stage  of  development,  and  that  if  the  patient 
had  lived,  the  organ  would  have  diminished  in  size.  When  the  growth 
is  irregularly  distributed,  it  necessarily  causes  more  irregularity  in 
the  configuration  of  the  liver  than  when  the  distribution  is  more  uniform. 
In  some  cases  the  large  size  of  the  organ  is  due  to  the  cirrhosis  being 
associated  with  fatty  infiltration.     (See  Fig.  8.) 

The  cirrhosed  liver  is  always  increased  in  consistence.  It  breaks 
down  less  readily  under  the  finger,  and  is  often  exceedingly  firm  and 
tough.  On  section,  the  new  tissue  is  visible  to  the  naked  eye  sur- 
rounding the  lobules  and  in  many  parts  completely  replacing  them. 
This  gives  to  the  cut-surface  a  mottled  granular  appearance,  the  lobules 
themselves  contrasting  with  the  new  interlobular  tissue ;  and  this 
appearance  is  sometimes  increased  by  fatty  infiltration  of  the  cells  in 
the  peripheral  zone.  The  capsule  also  may  be  thickened,  and  the 
organ  is  frequently  stained  with  bile. 

The  obliteration  of  the  portal  capillaries  by  the  new  tissue  gives 
rise  to  ascites,  hsematemesis,  diarrhoea,  enlargement  of  the  spleen, 
and  to  the  other  results  of  portal  congestion.  Obstruction  of  the  bile- 
ducts,  although  it  may  cause  staining  of  the  hepatic  substance,  is 
rarely  such  as  to  interfere  with  th'e  passage  of  the  bile  into  the  intestine, 
and  hence  there  is  usually  but  little  general  jaundice.  In  biliary 
cirrhosis  jaundice  results  from  the  biliary  obstruction  which  is  the 
cause  of  the  disease.  The  destruction  of  the  liver-cells,  by  interfering 
with  the  glycogenic  function  of  the  organ,  leads  to  marked  inter- 
ference with  general  nutrition. 
19 
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Acute  Yellow  Atrophy. 

This  exceedingly  rare  disease  of  the  liver  is  characterized  by  a 
rapid  diminution  in  its  size,  and  by  destruction  of  the  hepatic  cells. 
The  organ  may,  in  the  course  of  a  few  days,  be  reduced  to  less  than 
half  its  natural  bulk,  being  especially  diminished  in  thickness.  It  is 
soft  and  flabby  in  consistence,  bloodless,  and  of  a  dull  yellow  or 
yellowish-red  color.  The  lobules  are  indistinguishable.  When  ex- 
amined microscopically,  the  liver-cells  are  found  to  be  completely 
destroyed,  being  replaced  by  granular  debris,  fat  granules,  and  pig- 
ment. Tyrosin  and  leucin  have  been  found  in  the  disintegrated  liver- 
tissue. 

The  pathology  of  this  disease  is  exceedingly  obscure.  By  some  it 
has  been  regarded  as  an  acute  inflammatory  process,  by  others  as  a 
passive«degeneration. 


CHAPTER  XLIII. 


INFLAMMATION  OF  THE  KIDNEY. 


Inflammatory  processes  in  the  kidney  present  certain  variations 
according  to  their  intensity.  They  comprise  suppurative,  tubal,  and 
interstitial  nephritis.  Of  these,  suppurative  nephritis,  as  the  name 
implies,  is  an  intense  inflammation  leading  to  the  formation  of  abscess. 
This  usually  results  from  the  transmission  of  infective  materials  from 
some  primary  lesions  (pyasraic),  or  it  is  associated  with  some  inflam- 
matory condition  of  the  lower  urinary  passages.  Tubal  nephritis  is 
also  an  inflammation  of  considerable  intensity,  and  in  it  the  structural 
changes  have  their  principal  seat  in  the  tubular  epithelium.  Inter- 
stitial nephritis  is  an  inflammatory  process  which  runs  a  more  chronic 
course,  and  is  of  less  intensity  than  either  of  the  preceding.  Conse- 
quently in  it  the  principal  structural  changes  take  place  in  the  con- 
nective tissue  around  the  bloodvessels — in  the  intertubular  connective 
tissue.  (See  "  Chronic  Inflammations.")  It  must,  however,  be 
distinctly  borne    in   mind   that   these    two   varieties  of  histological 
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changes — those  in  the  tubular  epithelium  and  those  in  the  intertubular 
connective  tissue — are  very  constantly  associated.  Tubal  and  inter- 
stitial nephritis  cannot  therefore  be  separated  from  one  another  by 
any  distinct  line  of  demarcation.  They  might,  perhaps,  be  more 
correctly  designated  acute  and  chronic  nephritis. 

Suppurative  Nephritis. 

Acute  inflammatory  processes  in  the  kidney  attended  by  the  for- 
mation of  pus,  give  rise  to  renal  abscesses.  Such  processes,  as  already 
stated,  are  often  infective  in  their  nature,  resulting  from  the  trans- 
mission of  infective  materials  from  some  primary  lesion,  as  in  pygemia; 
and  they  also  occur  in  connection  with  inflammatory  conditions  of  the 
urinary  passages.  In  the  latter  they  constitute  what  is  commonly 
known  as  the  "  Surgical  Kidney." 

The  abscesses  met  with  in  the  kidney  as  the  result  of  pyaemia  are 
principally  confined  to  the  cortex,  and  they  resemble  pysemic  abscesses 
in  other  organs.  They  are  usually  multiple,  and  are  often  surrounded 
by  a  thin  zone  of  red  hyperaemic  tissue.  Their  characters  have  been 
already  described  in  the  chapter  on  embolism.  (See  "  Results  of 
Embolism.") 

Surgical  Kidney. — This  is  the  name  commonly  given  to  those 
inflammatory  conditions  of  the  kidney  which  result  from  increased 
urinary  pressure  and  inflammation  of  the  lower  urinary  passages. 
These  renal  inflammations  frequently  occur  in  association  with  renal 
and  vesical  calculus,  obstructed  ureter,  urethral  stricture,  enlargement 
of  the  prostate,  etc.  These,  and  other  similar  conditions,  not  only 
tend  to  impede  the  flow  of  urine  and  so  to  cause  increased  urinary 
pressure  above  the  obstruction,  but  also,  in  most  cases,  to  set  up  more 
or  less  inflammation  of  the  lower  urinary  passages. 

The  changes  which  occur  in  the  kidney  vary.  Simple  long-continued 
increase  of  urinary  pressure  resulting  from  some  obstruction  to  the  flow 
of  urine  gives  rise  to  chronic  renal  changes,  which  are  characterized 
mainly  by  more  or  less  cellular  infiltration  of  the  intertubular  con- 
nective tissue.  ("  Interstitial  Nephritis.")  This  cellular  infiltration, 
which  is  exceedingly  irregular  in  its  distribution,  occurs  both  in  the 
pyramids  and;  cortex.  The  tubules  are  in  some  parts  found  blocked 
with  epithelium,  whilst  in  others  they  are  wasted  or  obliterated.  The 
walls  of  the  small  arteries  are  not  thickened.  Owing  to  these  changes, 
the  kidneys  are  somewhat  enlarged,  the  capsule  is  slightly  adherent. 
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the  cut-surface  paler  than  natural,  and  the  consistence  of  the  organs 
abnormally  tough.  As  the  process  proceeds  the  pyramidal  portions 
gradually  become  absorbed,  the  absorption  commencing  at  the  papillae 
and  extending  until  ultimately  not  only  the  pyramids  but  also  the 
tlickened  cortex  may  disappear,  and  the  kidney  be  converted  into  a 
large  cyst.  If,  on  the  other  hand,  the  urinary  obstruction  be  removed, 
the  processes  of  inflammation  and  absorption  may  cease,  and  the  indu- 
rated kidney  will  then  become  contracted. 

Fig.  116. 


Surgical  Kidney.-  At  the  lower  part  of  tlie  figure  is  seen  the  cellular  infiltration  of  the  inter- 
tubular  tissue,  and  tlie  blocking  of  tlie  tubes  -with  epithelium  and  leucoytes.  At  the  upper  part, 
there  is  the  commencing  formation  of  an  abscess.     X  100. 

In  other  cases,  and  especially  when  the  urinary  obstruction  is 
associated  with  inflammation  of  the  lower  urinary  passages,  the  pro- 
cess is  much  more  acute,  the  cellular  infiltration  of  the  intertubular 
tissue  is  much  more  abundant,  and  the  young  cells  (emigrants)  accu- 
mulate in  certain  situations  in  such  numbers  as  to  give  rise  to 
abscesses.  (Fig-  116.)  The  blocking  of  the  tubes  with  epithe- 
lium is  then  more  marked,  and  many  of  them  are  found  filled  with 
the  emigrant  leucocytes.  The  kidney  in  such  cases  are  usually  not 
only  enlarged  and  pale,  but  soft,  although  their  consistence  will  depend 
upon  the  existence  or  not  of  the  more  chronic  interstitial  changes,  and 
yellowish-Avhite  patches  of  various  sizes  are  seen  on  their  cut  surface. 
Many  of  these  patches  have  purulent  centres,  but  they  are  not  com- 
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monly  surrounded  by  a  zone  of  red  hvperaemic  tissue,  as  in  pyaemia. 
Yellowish  lines  and  striae  are  also  often  seen  extending  from  the  papillas 
to  the  bases  of  the  pyramids.  This  acute  suppurative  process  may  oc- 
cur independently  of  the  more  chronic  lesions.  Much  more  commonly, 
however,  it  supervenes  in  kidneys  which  have  already  undergone  the 
more  chronic  and  diffuse  interstitial  changes,  and  its  supervention 
appears  not  unfrequently  to  be  determined  by  the  performance  of 
some  surgical  operation  in  connection  with  the  bladder  or  urethra. 

Respecting  the  pathology  of  these  changes  in  the  kidney — they 
undoubtedly  result  from  the  inflammatory  condition  of  the  urinary 
passages,  and  the  impediment  to  the  escape  of  urine  with  which  they 
are  associated.  As  to  the  manner  in  which  these  conditions  produce 
the  kidney  changes  we  are  unable  to  speak  certainly.  The  simple 
tension  due  to  the  urinary  impediment  is  in  itself  sufficient  to  cause 
chronic  interstitial  changes.  Respecting  the  more  acute  processes, 
Dr.  Dickinson  believes  that  in  many  cases  these  are  due  to  the  absorp- 
tion of  septic  substances  contained  in  the  urine.^  According  to  Mr. 
Marcus  Beck,  reflex  irritation  of  the  kidney  caused  by  injuries  of  the 
bladder  from  calculus,  operative  interference,  etc.,  is  often  an  import- 
ant causative  element.^ 


Tubal    Nephritis. 

Tubal,  parenchymatous,  or  acute  nephritis,  is  that  subacute  inflam- 
mation of  the  kidney  which  constitutes  the  more  acute  form  of  Bright's 
disease — that  form  which  is  characterized  by  a  more  or  less  marked 
beginning,  scanty  and  highly  albuminous  urine,  and  dropsy.  In  its 
more  advanced  stages  it  is  the  large  kidney  of  chronic  Bright's  dis- 
ease. 

The  changes  which  take  place  in  the  kidney  have  their  seat  mainly 
in  the  cortex.  They  comprise  increased  vascularity  and  exudation 
into  the  urine  tubes,  and  swelling  with,  probably,  proliferation  of  the 
tubular  epithelium.  The  prominence  of  the  vascular  phenomena, 
however,  varies  very  considerably  in  different  cases. 

1  Dickinson  on  "  Disseminated  Supi^uration  of  tlie  Kidney  : "  Med.-Chir.  Trans., 
vol.  Ivi. 

2  Marcus  Beck  on  "Nephritis  and  Pyelitis  consecutive  to  Affections  of  the  Lower 
Urinary  Tract :"  Reynolds'' s  System  of  Medicine,  vol.  v. 


294 


INFLAMMATION    OF    THE    KIDNEY. 


In  the  most  acute  cases  of  Bright's  disease — those  which  are  in- 
duced suddenly  from  exposure  to  cold,  the  vascular  changes  are 
marked.  In  these  cases  the  contraction  of  the  cutaneous  vessels  and 
the  check  to  the  function  of  the  skin  caused  by  the  chilling  of  the 
surface,  lead  to  considerable  hypersemia  of  the  organs.  There  is 
abundant  exudation  into  the  urine-tubes,  many  of  the  capillaries  at 
the  same  time  frequently  rupture,  and  thus  there  is  an  escape  of  blood- 
corpuscles  and  of  liquor  sanguinis  into  the  tubes  of  the  cortex ;  hence 
the  blood  and  "blood-casts"  in  the  urine  which  are  so  characteristic 
of  the  early  stages  of  the  most  acute  forms  of  the  disease.  In  this 
stage  the  process  may  quickly  subside,  and,  with  the  exception  of 
some  swelling  and  desquamation  of  the  tubular  epithelium,  no  further 
alterations  take  place  in  the  kidney. 

In  the  less  acute  cases  the  vascular  phenomena  are  less  marked, 
and  important  changes  take  place  in  the  tubular  epithelium.  The 
epithelial  elements  become  swollen  and  granular.     (Fig.  117.)     The 

Fig.  117. 


./ 


Tubal  Nephritis. — The  earlier  stage  of  the  process.  Showing  the  swelling  of  the  tubular 
epithelium.  In  some  of  the  tubes  the  epithelium  has  fallen  out  dui-ing  the  preparation  of  the 
section.    X  200. 


granules,  which  are  often  so  numerous  as  to  occlude  the  nucleus  of 
the  cell,  are  soluble  in  acetic  acid,  and  thus  differ  from  molecular  fat. 
This  is  the  condition  known  as  "cloudy  SAvelling."  Many  small  cells 
are  also  seen  within  the  tubes,  and  these  have  been  supposed  to  be 
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Tubal  Nephritis,  a  Sin- 
gle Urine  Tube. — Showing 
the  aecumulation  withiu 
the  tube.  la  the  few  epi- 
thelial cells  which  have 
escaped,  is  seen  the  granu- 
lar condition  of  the  proto- 
plasm.    X  200. 


the  products  of  epithelial  proliferation.     It  is  Fis*  US. 

prohable  that  some  of  them  are  thus  produced, 
although  the  majority  must  be  regarded  as  hav- 
ing escaped  from  the  vessels.  Owing  to  these 
changes  the  tubes  become  distended  with  cellu- 
lar elements.     (Fig.  118.) 

In  addition  to  the  cell-forms,  many  of  the 
tubes  also  contain  hyaline  cylinders,  which  are 
commonly  regarded  as  consisting  of  coagulated 
substances  which  have  escaped  from  the  vessels. 
By  many  pathologists,  however,  this  hyaline 
materal  is  supposed  to  be  the  product  of  a  mu- 
coid, or  some  allied,  metamorphosis  of  the  epi- 
thelium. The  cell-forms  contained  Avithin  the 
tubes  adhere  to  this  hyaline  substance,  and  some 

of  them  are  washed  away  and  appear  in  the  urine  as  "epithelial 
casts."  A  varying  number  of  emigrant  leucocytes  are  also  usually 
found  around  the  Malpighian  tufts. 

The  alterations  which  these  changes  produce  in  the  physical  char- 
acters of  the  kidneys  vary  according  to  the  extent  of  the  hyperaemia. 
The  organs  are  always  considerably  increased  in  size,  and  more  or 
less  abnormally  vascular.  The  capsule  separates  readily,  exposing 
a  perfectly  smooth  but  vascular  surface.  The  consistence  is  dimin- 
ished, the  tissue  breaking  with  a  soft,  friable  fracture.  On  section, 
the  increase  in  the  size  of  the  organ  is  seen  to  be  principally  due  to 
the  increased  thickness  of  the  cortex.  This  is  either  of  a  reddish- 
brown,  or  of  an  opaque-white  or  pale  buff  color;  these  differences 
depending  upon  the  relative  proportion  of  blood  and  of  accumulated 
intra-tubular  elements.  Although  iij  the  earliest  stage  of  the  most 
acute  forms  of  the  disease  the  color  is  redder  than  natural,  it  usually 
soon  becomes  pale  a*nd  opaque.  This  is  owing  to  the  swelling  of  the 
epithelial  elements  and  to  the  accumulation  in  the  cortical  tubes.  The 
blood  becomes  expressed  from  the  intertubular  vessels,  and  hence  the 
increased  vascularity  is  most  evident  in  the  Malpighian  corpuscles, 
beneath  the  capsule,  and  in  the  -pyramidal  portion  of  the  organ.  The 
Malpighian  corpuscles  stand  out  as  prominent  red  points,  and  the 
pyramidal  cones  are  of  a  deep  red  color,  thus  contrasting  strongly 
with  the  pale  opaque  cortex. 

The  termination  of  the  process  varies-  The  increased  vascularity 
and  epithelial  change  may,  as  already  stated,  subside,  and  the  in- 
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flammatory  products  passing  away  in  the  urine,  the  organ  gradually 
returns  to  its  normal  condition.  In  other  cases  the  disease  continues; 
and  although  the  vascularity  diminishes,  the  vitality  of  the  epithelial 
elements  become  so  much  impaired  that  they  undergo  retrogressive 
changes.  The  cells  then  continue  to  come  away  with  the  urine, 
adherent  to  the  casts,  but  instead  of  presenting  the  swelled  granular 
appearance  as  in  the  earlier  stage  of  the  disease,  they  contain  mole- 
cular fat.  This  fat  gradually  increases  in  amount  as  the  degeneration 
proceeds,  until  ultimately  the  cells  are  destroyed,  and  it  appears  as 
free  molecules  and  granules  on  the  tube-casts. 

This  fatty  degeneration  of  the  epithelium  is  attended  by  corres- 
ponding changes  in  the  appearance  of  the  organ.  The  redness  di- 
minishes, and  the  Malpighian  corpuscles  are  less  prominent.  The 
enlarged  cortex  presents  a  yellowish-white  tinge,  studded  with  minute 
.yellowish  streaks.  This  is  owing  to  the  presence  of  fat  in  the  tubes 
of  the  cortex.  This  fatty  stage,  if  only  slightly  advanced,  may 
undoubtedly  pass  off.  The  degenerated  cells  are  carried  away  by 
the  urine,  from  those  which  remain  in  the  tubes  the  fat  is  probably 


Tubal  NepTiritis.- -Vm-nlion  of  disease,  six  montlis.  Kidneys  larg-e  ;  capsules,  non-adherent ; 
surface,  smooth  ;  tissue,  soft.  Showing,  in  addition  to  the  iutratubular  change,  tlie  cellular  in- 
filtration of  the  intertutular  connective  tissue.     X  200. 

partially  absorbed,  the  retrograde  process  gradually  ceases,  and  the 
organ  returns  to  nearly  its  normal  size  and  condition.  In  other  cases 
the  degeneration  continues,  and,  owing  to  the  loss  of  epithelium,  the 
kidney  becomes  somewhat  diminished  in  size.  This  atrophy,  how- 
ever, I  believe  never  occurs  without  changes  in  the  intertubular  con- 
nective tissue. 
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When  the  inflammatory  process  is  of  longer  duration,  or  when  the 
kidneys  are  the  seats  of  repeated  attacks  of  subacute  inflammation, 
the  intertubular  connective  tissue  invariably  becomes  involved.  This 
tissue  becomes  infiltrated  with  small  cells  which  ultimately  tend  to  form 
a  fibrillated  structure.  (Fig.  119.)  The  new  intertubular  growth 
may  gradually  increase,  and  so  lead  to  more  or  less  irregular  atrophy 
of  the  organ,  such  as  will  be  described  as  occurring  in  interstitial 
nephritis.  (See  "Interstitial  Nephritis.")  In  other  cases  death 
ensues  before  any  marked  atrophy  has  taken  place,  and  thus  the 
organ  may  remain  smooth  and  large  to  the  termination  of  the  disease. 
The  intertubular  growth  is  sometimes  found  thickly  studded  with  fatty 
granules. 

Scarlatinal  Nephritis. — The  changes  which  take  place  in  the 
kidney  in  scarlatina  were  formerly  regarded  as  precisely  similar  to 
those  which  have  been  just  described  as  tubal  nephritis.  Recent 
investigations,  however,  show  that  this  view  requires  considerable 
modification.  It  has  long  been  known  that  in  scarlatina  cases  some 
times  occur  in  which  the  kidney  change  differs  from  the  type  of 
ordinary  acute  nephritis ;  and  such  cases  have  been  described  by 
Prof.  Klebs,  as  glomerulo-nephritis.  It  is  mainly,  however,  owing 
to  the  more  recent  researches  of  Dr.  Klein  that  any  exact  knowledge 
of  the  scarlatinal  kidney  exists.^  The  changes  as  described  by  Dr. 
Klein  may  be  thus  briefly  summarized: — 

The  earliest  changes — those  occurring  during  the  first  week  of  the 
disease — comprise  :  — 

1.  Increase  of  the  nuclei  covering  the  glomeruli  of  the  Malpighian 
corpuscles. 

2.  Hyaline  degeneration  of  the  elastic  intiraa  of  minute  arteries, 
especially  of  the  afierent  arterioles  of  the  Malpighian  corpuscles. 
This  change  produces  a  swelling  of  the  intima,  so  as  in  some  places 
to  cause  a  distinct  narrowing  of  the  lumen  of  the  vessel.  The  capil- 
laries of  the  Malpighian  corpuscles  are  in  parts  altered  in  the  same 
way,  in  consequence  of  which  many  of  them  become  impermeable. 

These  marked  and  early  changes  in  the  Malpighian  corpuscles  are 
important,  as  helping  to  explain,  those  cases  which  are  occasionally 
met  with,  in  which  death  occurs  from  anuria  and  uraemia,  and  no 
catarrhal  or  other  conspicuous  alterations  are  found  in  the  kidneys. 


1  "The  Anatomical  Changes  of  the  Kidney  and  other  Organs  in  Scarlatina  of 
Man,"  by  Dr.  Elein :  Trans.  Path.  Soc.  Lond.,  1877,  vol.  sxviii. 


298  INFLAMMATION    OF    THE    KIDNEY. 

3.  Multiplication  of  the  nuclei  of  the  muscular  coat  of  the  minute 
arteries,  and  a  corresponding  increase  in  the  thickness  of  the  walls  of 
these  vessels. 

4.  Cloudy  swelling  of  the  epithelium  in  the  convoluted  tubes,  with 
multiplication  of  the  epithelial  nuclei.  Granular  matter  and  even 
blood  may  also  be  found  in  the  tubes,  and  in  the  cavity  of  Bowman's 
capsules.  These  parenchymatous  changes  are  in  the  early  stages  of 
the  disease  but  little  marked. 

The  later  changes — those  occurring  after  the  first  Aveek — consist 
in:  — 

5.  A  cellular  infiltration  of  the  intertubular  connective  tissue  of 
the  cortex  (interstitial  nephritis),  together  with  an  increase  in  the 
epithelial  changes,  and  a  crowding  of  the  tubes  with  small  round 
cells  (leucocytes).  The  cellular  infiltration  commences  around  the 
larger  vascular  trunks,  whence  it  spreads  rapidly  into  the  bases  of 
the  pyramids,  and  especially  into  the  cortex.  As  it  increases  the 
epithelium  undergoes  fatty  degeneration,  and  the  urine-tubes  gradually 
become  obliterated. 

Interstitial   Nephritis. 

Interstitial  or  chronic  nephritis  is  characterized  by  a  gradual  in- 
crease of  the  connective  tissue  of  the  kidney  and  by  atrophy  of  the 
tubular  structures.  This,  as  has  been  seen,  often  occurs  in  the  more 
advanced  stages  of  tubal  nephritis  (see  Fig.  119)  ;  in  scarlatinal 
nephritis  ;  and  also  as  a  result  of  obstruction  in  the  lower  urinary 
passages.  It  is,  however,  most  frequent,  and  constitutes  the  most 
prominent  structural  change  in  that  variety  of  Bright's  disease  which 
is  known  as  chronic  Bright's  disease  with  contracted  kidney,  and 
which  is  characterized  clinically  by  insidious  onset,  increased  secretion 
of  urine,  with  the  absence  both  of  albuminuria  and  of  dropsy. 

The  changes  in  the  kidneys  in  this  most  chronic  form  of  Bright's 
disease  are  usually  exceedingly  gradual  in  their  onset,  and  are  not 
preceded  by  any  marked  vascular  phenomena  or  by  any  activity  in 
the  tubular  epithelium.  The  first  change  appears  to  consist  in  some 
cellular  infiltration  of  the  intertubular  connective  tissue.  (Fig.  120.) 
Usually,  however,  the  cells  are  not  numerous,  and  the  new  tissue  is 
more  or  less  developed  into  a  fibrillated  structure.  This  is  the  con- 
dition in  which  it  is  commonly  met  with.  These  changes  are  almost 
entirely  limited  to  the  cortical  portion  of  the  kidney,  and  although 
here  they  are  more  or  less  general,  the  new  gro>Yth  is  more  abundant 
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in  some  parts  than  in  others,  being  usually  most  so  around  the  Mal- 
pighian  bodies  and  in  the  neighborhood  of  the  capsule,  with  which  it 
is  closely  united.  In  this  stage  the  tubes  and  their  epithelium  are 
unafiected. 


Interstitial  Nephritis. — The  earlier  stage  of  tlie  process.  Showing  the  cellular  infiltration  of 
the  intertubnlar  counective  tissue.  The  epithelium  has  fallen  out  of  some  of  the  tubes  during 
the  preparation  of  the  section.     X  200. 


In  this  early  stage,  the  kidney  may  be  somewhat  increased  in  size, 
the  capsule  usually  separates  less  readily  than  in  health,  and  the  sur- 
face of  the  organ  is  slightly  granular.  On  section,  the  cortical  sub- 
stance is  in  some  cases  paler,  in  others  redder  than  natural.  The  cut- 
surface  also  looks  obscurely  granular.  The  Malpighian  bodies  stand 
out  as  red  points,  and  the  bases  of  the  pyramids  and  surface  of  the 
organ  are  sometimes  hyperaemic.  The  consistence  of  the  kidney  is 
usually  slightly  denser  and  tougher  than  natural.  This,  however, 
will  vary  with  the  character  of  the  new  growth,  as  will  also  the 
increase  in  size  and  the  irregularity  of  the  surface.  If  the  new  tis- 
sue is  slowly  developed,  the  size  will  be  but  little  increased,  whereas 
the  increase  in  consistence  and  the  granular  condition  will  be  more 
marked.  If,  on  the  other  hand,  the  process  be  more  rapid,  and  the 
cellular  infiltration  more  abundant,  there  will  be  a  greater  increase 
in  the  size,  the  granular  character  will  be  slight,  and  the  consistence 
may  be  even  softer  than  natural. 

The  second  stage  in  the  process  is  characterized  by  the  atrophy  of 
the  tubular  structures.  This  is  probably  mainly  owing  to  the  pres- 
sure exercised  by  the  intertubular   growth,  and   to    the  cicatricial 
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contraction  which  it  often  undergoes.     The  atrophy  consequently  is 
not  uniform,  but  is  more  marked  in  some  parts  than  in  others.     The 


Fig.  121. 


Interstitial  Nei^hritis. — An  advanced  stage  of  the  prooess.     Showing  the  iutertuhular  tissue 
with  the  granular  and  fatty  debris  which  result  from  degeneration.     X  100 

tubes  are  now  found  in  many  parts  diminished  in  size,  or  completely 
obliterated ;  whilst  in  others  they  are  irregularly  dilated,  and  filled 


Fig.  122. 


Interstitial  Nephritis. — A  very  advanced  stage  in  the  process.  Showing  the  large  amount  of 
tissue  between  the  tubes  of  the  cortex,  and  the  extensive  atrophy  of  the  tubes.  The  degenerated 
epithelium  which  was  contained  in  some  of  the  tubes  has  fallen  out  in  the  preparation  of  this  sec- 
tion.    X  50. 

with  degenerated  epithelial  products.     Their  walls  are  usually  thick- 
ened.    As  the  atrophy  proceeds  the  intertubular  tissue  thus  becomes 
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mingled  with  the  granular  and  fatty  debris  which  results  from  the 
retrograde  process.  (Fig.  121.)  Tne  Malpighian  bodies  become 
approximated,  and  the  secreting  structure  throughout  large  tracts  of 
the  kidney  is  destroyed.  (Fig.  122.)  The  irregular  pressure  exer- 
cised by  the  new  growth  also  gives  rise  to  the  formation  of  cysts. 
These  originate  partly  in  the  Malpighian  capsules,  and  partly  in  the 
urine  tubes — the  latter  becoming  irregularly  dilated. 

The  small  arteries  of  the  kidney  also  undergo  importar.t  alterations. 
These  were  first  described  by  Dr.  Johnson.  Dr.  Johnson  states  that 
the  walls  of  these  vessels  are  thickened,  owing  to  hypertrophy  of 
their  longitudinal  and  circular  muscular  fibres.  This  change  is  well 
represented  in  the  accompanying  drawing.  (Fig.  123.)  Both  the 
internal  longitudinal  and  the  external  circular  muscular  fibres  are  con- 
siderably increased.  The  external  fibrous  coat  of  the  vessel  is  also 
thickened,  and  it  appears  to  be  continuous  with  the  new  intertubular 
tissue.  This  thickening  of  the  external  coat  has  been  especially 
insisted  upon  by  Sir  W.  Gull  and  Dr.  Sutton.  I  have  usually  found 
it  associated  with  the  muscular  hypertrophy,  which  is  undoubtedly  the 
most  prominent  structural  change. 


Fig.  123. 


i^^^V 


Arteries  from  contracted  Kidney  of  advanced  Chronic  BrighVs  Disease. — a.  Longitudinal 
section,  showing  the  great  thiclcening  of  the  internal  longitudinal  and  external  circular  muscu- 
lar coat,  also  of  the  outer  fibrous  coat.  b.  Transverse  section  of  another  vessel  less  diseased. 
Here  is  seen  the  thickening  of  the  circnlar  muscular  and  external  fibrous  coat.     X  200. 


In  this  more  advanced  stage  of  "the  disease  the  kidney  is  diminished 
in  size.  Its  surface  is  more  granular,  the  capsule  more  thickened  and 
adherent,  and  itcannotbe  removed  without  tearing  the  kidney  substance. 
The  superficial  vessels  are  seen  unduly  marked  in  the  depressions 
between   the   granulations.     The    cortex  is  tough  and  fibrous,  of  a 
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reddish,  yellowish-gray  or  buff  color,  mottled  with  yellow  streaks  and 
patches  ;  and  usually  numerous  small  cysts  are  distributed  throughout 
it.  Calcareous  deposits  are  also  sometimes  seen  as  white  streaks 
between  the  tubes  of  the  pyramids. 


CHAPTER  XLIV. 


INFLAMMATION  OF  THE    BRAIN  AND  SPINAL  CORD. 

Inflammatory  processes  in  the  nervous  centres  are  probably  much 
less  frequent  than  was  formerly  supposed.  Many  of  those  morbid 
changes  in  the  brain  and  spinal  cord  which  are  attended  by  softening, 
and  which  were  at  one  time  regarded  as  the  result  of  inflammation,  are 
now  known  to  owe  their  origin  to  simple  interference  with  the  vascu- 
lar supply,  such  as  results  from  thrombosis,  embolism,  or  degenerative 
changes  in  the  walls  of  the  bloodvessels.    (See  "  Cerebral  Softening.") 

The  injury  which  determines  the  occurrence  of  intense  inflam- 
mations in  the  brain  or  conl  is  most  frequently  some  external  violence 
— a  blow,  simple  concussion,  or  fracture  of  the  osseous  framework. 
In  other  cases  it  is  diseased  bone,  as  in  the  inflammation  of  the  brain 
which  so  often  results  from  disease  of  the  petrous  portion  of  the  tem- 
poral bone.  Lastly,  in  a  comparatively  few  number  of  cases  these 
inflammations  are  pysemic. 

The  inflammatory  process  is  almost  invariably  limited  to  small 
portions  of  the  cerebral  or  spinal  substance.  The  earliest  change 
consists  in  a  more  or  less  intense  and  localized  hypersemia,  which 
is.frequently  attended  by  rupture  and  minute  extravasations  of  blood. 
The  nervous  tissue  then  becomes  infiltrated  with  young  cells  and 
considerably  softened,  and  it  presents  a  uniform  red  or  mottled  color. 
This  red  softened  tissue  gradually  acquires  a  brownish  or  brownish- 
yellow  color  owing  to  changes  in  the  haemoglobin.  The  nerve-fibres, 
nerve-cells,  and  cells  of  the  neuroglia  then  become  disintegrated  and 
often  undergo  more  or  less  fatty  degeneration  ;  and  thus  the  so-called 
''  inflammatory"  or  "  exudation  corpuscles"  are  frequently  met  with. 
(See  Fig.  15.) 
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In  many  cases  the  accumulation  of  young  cells  is  sufficient  to  give 
rise  to  the  formation  of  an  abscess,  and  a  yellowish  or  reddish  purulent 
liquid  gradually  takes  the  place  of  the  original  softened  mass.  The 
tissue  surrounding  the  abscess  is  also  hypergemic,  softened,  and  in- 
filtrated with  cells.  The  cellular  infiltration  may  gradually  extend, 
and  thus  the  abscess  increase  in  size  until  it  opens  either  externally 
or  into  the  ventricles.  In  other  cases  the  abscess  becomes  limited 
and  encapsuled  by  the  formation  of  connective  tissue  from  the  neuroglia, 
and  this  tissue  often  forms  a  delicate  network  traversing  the  cavity. 
"When  the  products  of  these  intense  inflammations  have  thus  become 
encapsuled  they  may  gradually  dry  up  into  caseous  or  calcareous 
masses,  or  the  absorption  may  be  more  complete,  so  as  to  leave  little 
more  than  a  cicatrix.  Respecting  the  source  from  which  the  young 
cells  are  derived — they  are  probably  entirely  emigrants.  The  nerve- 
cells  themselves,  and  the  cells  of  the  neuroglia,  appear  to  undergo 
no  active  changes  in  inflammation. 

Suppurative  inflammations  are  much  more  common  in  the  brain 
than  in  the  spinal  cord.  In  the  latter  the  inflammatory  process  is 
rarely  of  sufficient  intensity  to  produce  abscess  ;  it  causes  merely 
softening  of  the  nervous  tissue,  and,  when  not  secondary  to  a  menin- 
gitis, usually  involves  primarily  and  principally  the  central  gray  matter 
(myelitis). 

Inflammatory  Softening  of  the  Brain  and  Cord. — Conditions 
of  softening  of  the  cerebral  or  spinal  substance  resulting  from  inflam- 
mation, other  than  those  which  have  been  above  described,  probably 
rarely  occur  as  primary  lesions.  Most  varieties  of  softening  which 
were  formerly  described  as  inflammatory — either  from  the  red  color 
of  the  softened  tissue  or  from-  the  acuteness  of  the  process^result, 
as  already  stated,  from  vascular  obstruction;  either  from  the  more 
sudden  occlusion  of  the  vessels  by  an  embolus  or  thrombus,  or  from 
the  more  gradual  obstruction  due  to  atheromatous,  calcareous,  or 
syphilitic  disease  of  the  vascular  walls.  (See  "  Cerebral  Softening.") 
Inflammation  and  consequent  softening  of  the  nervous  tissue,  however, 
sometimes  occurs  as  a  secondary  process.  It  takes  place  especially 
around  clots  of  blood  or  other  morbid  products  Avithin  the  brain  or 
spinal  cord,  and  results  from  the  injurious  influence  which  these  sub- 
stances exercise  upon  the  immediately  adjacent  structures.  Such  a 
result  is  not  unfrequent  in  cases  of  cerebral  hemorrhage.  The  nerve- 
tissue  immediately  surrounding  the  clot  becomes  the  seat  of  an  in- 
flammatory process,  and  it  is  found  after  death  softened,  hyperasmic, 
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and  infiltrated  with  young  cells.  Inflammation  of  the  superficial 
portions  of  the  cerebral  and  spinal  substance  may  also  occur  as  the 
result  of  menin«;itis. 


Sclerosis  of  the  Brain  and  Spinal  Cord. 

The  term  "sclerosis"  is  applied  to  certain  changes  in  the  nervous 
centres  which  are  characterized  by  an  increase  of  the  connective  tissue 
(neuroglia),  and  by  atrophy  and  degeneration  of  the  proper  nervous 
elements.  The  affected  portions  are,  for  the  most  part,  increased  in 
consistence  ;  sometimes,  however,  they  are  softer  than  natural.  They 
usually  present  a  somewhat  translucent  appearance,  and  are  of  a 
grayish-color;  hence  the  change  has  been  called  "  gray  degeneration." 
The  gray  color  appears  to  depend  upon  the  loss  of  the  white  substance 
of  the  nerve-fibres.  The  altered  tissue  also  stains  deeply  with  car- 
mine. This  is  owing  to  the  fact  that  the  white  substance  of  the 
nerve-fibres  does  not  stain,  but  the  connective  tissue  stains  deeply. 
Hence  the  degree  of  staining  is  valuable  as  indicating,  even  to. the 
naked  eye,  the  degree  of  the  sclerosis. 

When  the  diseased  portions  of  the  brain  and  cord  are  examined 
microscopically,  the  cut  ends  of  the  nerve-fibres  are  seen,  in  trans- 
verse sections,  to  be  separated  by  a  granular,  finely  nucleated,  and 
often  partially  fibrillated  tissue,  which  evidently  originates  from  the 
neuroglia.     (Fig.  124.)     The  nerve-fibres  themselves  are  atrophied, 

as  are  also  the  nerve-cells  when  the  gray 
matter  is  involved  ;  and  in  advanced  stages 
of  the  process  but  few  axis-cylinders  or 
nerve-cells  muy  be  visible.  In  many  cases 
the  nucleated  character  of  the  interstitial 
growth  is  wanting.  The  walls  of  the  blood- 
vessels are  also  stated  to  be  thickened,  and 
their  nuclei  to  be  increased. 

Sclerosis  is  more  common  in  the  spinal 
cord  than  in  the  brain.  In  the  latter  it 
occurs  most  frequently  in  small  patches 
limited  to  certain  portions  of  the  brain. 
These  must  be  distinguished  from  the 
cicatrices  left  after  the  absorption  of  blood 
or  of  inflammatory  products.  Sclerosis  of  the  cord  may  in  the  same 
way  be  localized  and  more  or  less  disseminated;  more  commonly, 


Fig.  124. 


S  le  osis  of  Spinal  Cur  i  — 
From  a  case  of  progressive  Mus- 
cular Atrophy.  A  transverse  sec- 
tion. Showing  the  atrophy  and 
disappearance  of  the  nerve-fibres, 
and  tlie  new  tissue  between  them. 
X  200. 
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however,  it  implicates  only  particular  nervous  tracts.  It  occurs  thus 
in  the  posterior  columns  of  the  cord  in  locomotor  ataxy,  in  the  ante- 
rior cornua  in  progressive  muscular  atrophy,  and  in  the  pyramidal 
tracts  as  the  result  of  destroying  lesions  in  the  motor  tract  above 
("  Secondary  Degeneration").  In  the  localized  and  disseminated 
forms  of  sclerosis  the  cellular  character  of  the  new  growth  is  usually 
more  marked  than  it  is  in  the  simple  uniform  sclerosis  which  involves 
particular  nerve  tracts. 

Respecting  the  nature  of  the  change — it  is  probably  in  many  cases 
the  result  of  a  chronic  inflammatory  process,  the  new  growth  of  con- 
nective tissue  leading  to  the  destruction  of  the  nerve  elements.  In 
other  cases,  however,  the  atrophy  of  the  nerve  tissue  appears  to  pre- 
cede the  interstitial  increase,  so  that  the  process  would  rather  be 
regarded  as  a  passive  degeneration.  This  is  probably  the  case  in 
the  secondary  degenerations  of  the  cord. 


CHAPTER  XLV. 


INFLAMMATION  OF  THE  LUNGS. 


In  the  lungs  inflammatory  processes  comprise  the  three  following 
principal  varieties  :  Croupous,  hroncho-  or  catarrhal,  and  chronic  or 
interstitial  pneumonia.  Of  these,  the  former  occurs  as  an  indepen- 
dent afiection,  whereas  the  two  latter  are  usually  the  result  of  some 
antecedent  bronchial  or  pulmonary  inflammation. 

Croupous  Pneumonia. 

Croupous  exudative,  or  lohar  pneumonia,  is  that  form  of  pulmonary 
inflammation  which  is  met  with  in  the  disease  known  as  acute  primary 
pneumonia.  This  is  now  regarded  as  a  general  disease  of  which  the 
pneumonic  consolidation  is  the  prominent  local  lesion. 

The  local  process  is  characterized  by  intense  inflammatory  hyperge- 
mia  of  the  lung,  and  by  the  exudation  of  a  large  amount  of  coagulable 
material  into  the  pulmonary  tissue.  It  is  termed  "  croupous"  by  the 
20 


306 


INFLAMMATION    OF    THE    LUNGS, 


Germans,  from  the  supposed  resemblance  of  the  histological  process 
to  that  of  croup.  The  term  "  lobar"  is  applied  to  it  because  it  almost 
invariably  aifects  an  extensive  portion  of  the  lung.  The  process  is 
commonly  described  as  consisting  of  three  stages- — ^Ist,  that  of 
engorgement ;  2d,  that  of  red  hepatization ;  and  3d,  that  of  gray 
Jiejjatization. 

In  the  first  stage,  that  of  engorgement,  the  lung  becomes  exceedingly 
vascular,  the  changes  in  the  bloodvessels  and  circulation  being  such  as 
have  been  already  described  as  characteristic  of  inflammation.     The 

Fig.  125. 


Croupous  Pneumonia — Red  Hepatization. — Showing  the  flbrinous  coagulum  in  one  of  the 
pulmonary  alveoli,  inclosing  within  its  meshes  numerous  leucocytes,  which  are  already  com- 
mencing to  iindergo  fatty  metamorphosis.  A  few  leucocytes  are  also  seen  on  the  alveolar  walls, 
and  the  alveolar  epithelium  is  swollen  and  granular.     X  200. 


organ  is  of  a  dark  red  color,  its  specific  gravity  and  absolute  weight 
are  increased,  its  elasticity  is  diminished,  it  is  less  crepitant  and  more 
friable  than  natural,  and  pits  upon  pressure.  Its  cut  surface  yields  a 
reddish,  frothy,  tenacious  liquid. 


CROUPOUS    PNEUMONIA.  307 

^  In  the  second  stage,  that  of  7'ed  hepatization,  there  is  an  exudation 
of  liquor  sanguinis  and  migration  of  blood-corpuscles  into  the  pulmo- 
nary tissue.  Some  of  the  vessels  may  also  rupture,  and  thus  small 
extravasations  occur.  The  exuded  liquids  coagulate  within  the  air- 
vesicles  and  terminal  bronchioles,  the  coagulum  inclosing  numerous 
white  and  some  red  blood-corpuscles.  (Fig.  125.)  It  is  stated  by  some 
German  pathologists  that  the  coagulum  is  in  part  produced  by  certain 
changes  in  the  epithelium  like  those  believed  to  occur  in  croup.  (See 
"  Croupous  Inflammation  of  Mucous  Membranes.")  The  lung  is  now 
much  heavier  than  in  the  preceding  stage,  and  is  increased  in  size,  so 
as  to  be  often  marked  by  the  ribs.  It  is  quite  solid,  sinks  in  water, 
and  cannot  be  artificially  inflated.  It  does  not  crepitate  under  the 
fingers,  but  is  remarkably  friable,  breaking  down  readily  with  a  soft 
granular  fracture.  The  cut  surface  has  a  markedly  granular  appear- 
ance, seen  especially  when  the  tissue  is  torn.  This  is  owing  to  the 
plugs  of  coagulated  exudation  matter  which  fill  the  alveoli.  The  color 
is  of  a  dark  reddish-brown,  often  here  and  there  passing  into  a  gray. 
This  admixture  with  gray  sometimes  gives  a  marbled  appearance. 
Throughout  this  stage  there  appears  to  be  but  little  alteration  either 
in  the  alveolar  walls  or  in  the  alveolar  epithelium.  On  the  former 
are  often  seen  a  few  leucocytes,  and  the  latter  is  usually  swollen  and 
granular.  (Fig.  125.)  The  pleura  covering  the  solid  lung  always 
participates  more  or  less  in  the  inflammatory  process.  It  is  opaque, 
hypersemic,  and  coated  with  lymph. 

The  third  stage,  that  of  grai/  hepatization,  is  characterized  by  a 
continuance  in  the  emigration  of  leucocytes,  and  by  cell-proliferation. 
The  white  blood-corpuscles  continue  to  escape  from  the  vessels,  and 
thus  their  number  within  the  alveoli  gradually  increases.  The  epithe- 
lial cells  lining  the  alveolar  walls,  which  were  only  swollen  and  granular 
in  the  earlier  stage  of  the  process,  now  undergo  more  active  changes. 
Their  nuclei  enlarge  and  multiply,  and  ultimately  numerous  new  cells 
are  produced.  The  pulmonary  alveoli  thus  become  completely  filled 
with  young  cell-forms,  so  that  the  fibrinous  exudation  is  no  longer 
visible  as  an  independent  material,  as  it  is  in  the  stage  of  red  hepati- 
zation. (See  Fig.  125.)  The  fibrinous  material  now  disintegrates, 
and  the  young  cells  rapidly  undergo  retrogressive  fatty  changes,  so 
that,  as  usually  seen,  the  alveoli  are  filled  with  granular  elements, 
which  in  many  parts  have  lost  their  distinctive  outlines.  (Fig.  126.) 
The  alveolar  walls  themselves,  with  few  exceptions,  remain  throughout 
the   process   unaltered,   although    occasionally   when   this    stage   is. 
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unusually  advanced  they  may  be  found,  here  and  there,  partially  de- 
stroyed. The  weight,  density,  and  friability  of  the  lung  now  become 
even  greater  than  in  the  stage  of  red  hepatization,  although  the  gran- 
ular aspect  of  the  cut  surface  is  much  less  marked.     The  tissue  is  now 


Fig.  126. 


Croupous  Pneumonia — Gray  Hepatization. — Showing  the  large  accumulation  of  cellular 
elements  -within  one  of  the  pulmonary  alveoli,  which  in  some  parts  have  undergone  such  exces- 
sive fatty  degeneration  that  their  distinctive  outlines  are  no  longer  visible.     X  200. 

quite  soft  and  pulpy,  and  a  puriform  liquid  exudes  from  its  cut  surface. 
The  most  prominent  feature,  however,  is  the  alteration  which  takes 
place  in  the  color  of  the  organ.  This  gradually  changes  from  a  dark 
reddish-brown  to  a  gray  or  yellowish-white.  This  is  owing  partly  to 
the  pressure  exercised  upon  the  bloodvessels  by  the  exuded  substances 
and  newly  formed  cells,  and  partly  to  the  fatty  degeneration  which 
the  latter  have  undergone.  The  stage  of  gray  hepatization  when  far 
advanced  has  been  termed  suppuration  of  the  lung. 

Although  these  three  stages  of  the  pneumonic  process  have  been 
described  as  succeeding  one  another  in  orderly  succession,  it  must  be 
remembered  that  each  stage  does  not  occur  simultaneously  throughout 
the  whole  of  the  affected  area  of  the  lung.  The  changes  advance 
irregularly,  so  that  whilst  one  portion  of  the  lung  is  in  the  stage  of 
red  hepatization,  another  may  be  in  the  gray  stage — hence  the  mot- 
tled marbled  appearance  of  the  consolidation.  The  rapidity  with  Avhich 
the  several  stages  succeed  one  another  is  also  subject  to  marked  vari- 
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ations.  In  some  cases  the  pneumonic  consolidation  very  rapidly 
becomes  gray,  whilst  in  others  the  time  occupied  in  the  transition  is 
much  longer. 

The  pneumonic  process  may  terminate  in  the  four  following 
ways:  — 

1st.  In  Resolution. — The  gradual  return  of  the  lung  to  its  normal 
condition  is  the  natural  and  much  the  most  frequent  termination  of 
croupous  pneumonia.  This  is  effected  by  the  fatty  and  mucoid  degen- 
eration of  the  inflammatory  products  which  have  accumulated  within 
the  alveoli,  which  thus  become  so  altered  that  they  can  be  removed  by 
absorption.  Granular  pigment  is  also  mixed  with  the  softened  matters 
and  appears  in  the  expectoration.  This  is  probably  partly  derived 
from  the  extravasated  blood,  and  is  partly  that  which  normally  exists 
in  the  interlobular  connective  tissue.  Where  this  process  of  lique- 
faction and  disintegration  is  taking  place  in  the  lung  the  granular 
appearance  of  its  cut  surface  is  completely  lost.  It  is  of  a  yellowish- 
gray  color,  and  a  tenaceous  puriform  liquid  can  be  expressed  from  its 
substance.  As  the  softened  matters  become  absorbed,  the  circulation 
is  gradually  restored  and  the  organ  ultimately  attains  its  normal 
characters. 

2d.  In  Abscess. — The  formation  of  abscess  is  a  rare  result  of  sim- 
ple pneumonia.  Such  a  result  appears  to  be  favored  by  a  bad  con- 
stitution, and  by  any  circumstances  Avhieh  tend  to  impair  the  general 
health,  especially  the  abuse  of  alcohol.  The  abscess  is  more  com- 
mon in  the  upper  than  in  the  lower  lobes.  Circumscribed  gangrene 
of  the  lung  may  also  occasionally  terminate  in  abscess.  This  takes 
place  by  the  evacuation  of  the  necrotic  tissue  through  the  bronchi, 
and  the  formation  of  a  pyogenic  membrane  from  the  walls  of  the 
cavity,  which  generates  pus.  The  cavity  may  ultimately  close  by 
granulation  and  cicatrization.  These  abscesses  of  primary  origin  are 
usually  single,  and  thus  diifer  from  those  due  to  pyaemia. 

3d.  In  Grangrene. — This,  which  is  also  rare,  is  most  common  in 
chronic  drunkards  and  in  those  of  debilitated  constitution.  Two  con- 
ditions appear  to  be  principally  concerned  in  bringing  about  this  re- 
sult :  one  is  the  interference  with  the  supply  of  blood  by  the  extensive 
formation  of  coagula  in  the  pulmonary  and  bronchial  vessels,  together 
Avith  considerable  hemorrhage  into  the  pulmonary  tissue ;  the  other  is 
the  injurious  influence  of  septic  inflammatory  products.  The  gan- 
grene is  usually  limited  to  a  small  area  of  the  pneumonic  lung,  and 
is  either  diffuse  or  limited  by  a  zone  of  inflamed  tissue. 
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4th.  In  Chronic  Pneumonia. — If  the  inflammatory  process  does 
not  subside  and  the  exuded  substances  are  not  absorbed,  the  alveolar 
walls  gradually  become  involved.  These  become  thickened  by  a  new 
growth  of  fibro-nucleated  tissue,  and  thus  is  produced  more  or  less 
fibroid  of  induration  of  the  organ.  (See  "Interstitial  Pneumonia.") 
This  termination  of  croupous  pneumonia  is  comparatively  rare. 

A  croupous  pneumonia  plays  a  prominent  part  in  some  cases  of 
pulmonary  phthisis.     (See  "  Pulmonary  Phthisis.") 

Broncho-  or  Catarrhal  Pneumonia. 

Broncho-^  catarrhal,  or  lobular  pneumonia  is  inflammation  of  the 
lung-tissue  associated  Avith,  and  usually  secondary  to,  inflammation  of 
the  bronchial  mucous  membrane.  In  the  earlier  stage,  the  pulmonary 
inflammation  is  commonly  limited  to  scattered  groups  of  air-vesicles, 
hence  the  term  lobular  which  is  applied  to  it.  As  the  process  proceeds, 
the  inflammatory  nodules  may  gradually  coalesce,  so  as  to  produce 
larger  tracts  of  consolidation.  The  inflammatory  products  which  fill 
the  alveoli,  consist  largely  of  cells  derived  from  the  epithelium  of  the 
alveoli  and  from  the  bronchial  mucous  membrane  ;  exudation  and 
emigration  play  a  much  less  prominent  part  in  the  process  than  they 
do  in  croupous  pneumonia.  Owing  to  this  preponderance  of  epithelial 
products,  and  to  the  association  of  the  pulmonary  with  the  bronchial 
inflammation,  the  process  has  been  termed  catarrhal  pneumonia. 

Pathology. — The  pneumonic  process,  as  already  stated,  is  invari- 
ably associated  with  bronchial  catarrh.  In  some  cases,  it  would  appear 
that  the  injury  which  produces  the  bronchial  inflammation  produces  at 
the  same  time  inflammation  of  the  air-vesicles,  but  much  more  fre- 
quently the  bronchitis  precedes  the  pneumonia,  and  gives  rise  to  it  in 
a  manner  to  be  hereafter  described.  Whatever  causes  inflammation 
of  the  bronchial  mucous  membrane  may  thus  be  a  cause  of  broncho- 
pneumonia. Simple  bronchitis,  especially  in  childhood  and  old  age, 
and  also  the  specific  bronchitis  associated  with  measles  and  whooping- 
cough,  are  the  most  frequent  precursors  of  the  disease.  All  conditions 
which  tend  to  impair  the  general  health  favor  the  occurrence  of  the 
pneumonia.  They  do  so  by  rendering  the  bronchial  mucous  mem- 
brane abnormally  liable  to  become  inflamed,  and  also  by  diminishing 
the  power  of  the  respiratory  muscles,  and  thus  aiding  in  the  production 
of  pulmonary  collapse. 

Inflammation  of  the  bronchial  mucous  membrane  may  give  rise  to 
broncho-pneumonia  in  two  ways :    1st,  by  causing  in  the   first  place 
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collapse  of  the  lung-tissue ;  and  2d,  by  the  direct  extension  of 
the  inflammation  from  the  bronchi  to  the  air-vesicles.  Of  these  the 
former  is  much  the  most  frequent.  The  pneumonic  process  being  the 
result  of  the  bronchitis,  almost  invariably  involves  both  lungs. 

1,  BroncJio-pneumonia  consecutive  to  Collapse. — Collapse  of  the 
lung-tissue  greatly  favors  the  occurrence  of  broncho-pneumonia,  and 
usually  the  pneumonic  process  is  principally  confined  to  those  por- 
tions of  the  lung  in  which  collapse  has  taken  place.  There  are  two 
circumstances  principally  concerned  in  the  production  of  the  collapse 
which  is  consecutive  to  bronchitis — the  narrowing  or  occlusion  of  the 
bronchial  tubes  due  to  the  inflammatory  swelling  of  the  mucous  mem- 
brane and  the  catarrhal  secretion,  and  the  weakness  of  the  inspiratory 
power.  The  collapse  thus  induced  is  especially  frequent  in  the  pos- 
terior and  inferior  portions  of  the  lungs — those  portions  in  which 
normally  the  inflation  of  the  lung  is  least  complete.  Commencing 
here,  the  process  may  gradually  extend  upwards  till  large  areas  of 
the  lungs  become  involved.  In  other  cases,  owing  to  a  more  irregular 
distribution  of  the  bronchial  obstruction,  the  collapse  is  limited  to 
small  isolated  portions  of  the  lung.  These  portions  vary  in  size  from 
a  hemp-seed  to  a  walnut.  They  are  commonly  more  or  less  wedge- 
shaped,  with  their  apices  towards  the  bronchus  with  which  they  com- 
municate, and  the  lung-tissue  around  them  usually  presents  various 
degrees  of  congestion  and  emphysema. 

The  tendency  of  the  pneumonic  process  to  occur  in  the  collapsed 
portions  of  the  lung  is  due  partly  to  the  hyperaemia  which  is  induced 
by  the  collapse,  and  partly  to  the  irritation  of  inhaled  bronchial 
secretion.  Collapse  of  the  lung-tissue  invariably  induces  more  or 
less  congestion.  This  is  owing  to  the  absence  of  the  expansion  and 
contraction  of  the  air-vesicles  which  normally  aid  the  pulmonary  cir 
culation,  and  also  to  the  impediment  to  the  blood-flow  resulting  from 
imperfect  aeration.  This  congestion  is  quickly  followed  by  oedema, 
and  the  bluish-purple  collapsed  portions  of  the  lung  become  darker  in 
color,  less  resistant,  and  more  friable  in  consistence.  In  lung  thus 
altered,  a  quasi-inflammatory  process  characterized  mainly  by  epithe- 
lial activity  is  prone  to  supervene 

Another  circumstance  which  often  appears  to  play  a  prominent  part 
in  the  causation  of  the  pneumonic  process  is  the  presence  within  the 
alveoli  of  the  inflammatory  products  of  the  bronchial  mucous  mem- 
brane. These  products  are  frequently  found  in  scattered  groups  of 
air-vesicles,  and  they  are  evidently  inhaled.     (See  Fig.  127.)     They 
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are  found  both  in  the  air-containing  and  in  the  collapsed  portions  of 
the  lung,  but  especially  in  the  latter,  the  presence  of  collapse  neces- 
sarily interfering  with  their  removal  by  expectoration  or  absorption. 
These  inhaled  products  are  often  found  filling  small  groups  of  alveoli 
without  any  evidence  of  subsequent  inf. annmation,  and  there  can  be 
no  doubt  that  many  of  the  patches  of  consolidation  Avhich  are  usually 
described  as  pneumonic  are  really  non-inflammatory  in  their  nature, 
and  are  thus  produced.  At  the  same  time,  owing  to  the  irritation  of 
the  inhaled  secretion,  it  tends  to  induce  inflammatory  changes  within 
the  alveoli,  and  these  changes  are  frequently  largely  owing  to  its 
presence. 

2.  BroncTio-pneumo7iia  independent  of  Collapse. — Although  the 
pneumonic  process  is  usually  consecutive  to  collapse,  it  may  occur 
independently.  This  may  be  owing  either  to  the  direct  extension  of 
the  inflammation  from  the  bronchi  to  the  air-vesicles,  or  to  the  influence 
of  inhaled  inflammatory  products.  In  other  cases,  it  is  possible  that 
the  injury  which  causes  the  bronchitis  causes  at  the  same  time  inflam- 
mation of  the  pulmonary  alveoli. 

Histology,  etc. — The  appearances  presented  by  the  lungs  after 
death  vary.  The  bronchi  are  always  more  or  less  inflamed,  and  con- 
tain thick  mucus.  The  lung-tissue  exhibits,  associated  in  various 
degrees,  collapse,  congestion,  oedema,  emphysema,  and  pneumonic 
consolidation.  The  bluish,  non-crepitant,  depressed  portions  of  col- 
lapse, which  become  darker  and  more  friable  with  age,  are  usually 
most  abundant  in  the  lower  lobes  and  margins  of  the  lungs.  The  col- 
lapse sometimes  involves  the  whole  of  one  lobe,  but  more  commonly 
it  is  limited  to  smaller  areas.  When  scattered  and  limited  in  its 
distribution,  there  is  usually  more  or  less  emphysema  of  the  inter- 
vening portions  of  the  lung. 

Those  portions  of  the  lungs  in  which  the  pneumonic  process  has 
supervened  most  commonly  appear  as  scattered  nodules  of  consoli- 
dation, varying  in  size,  from  a  small  pea  to  a  hazel-nut.  These  are 
ill-defined,  and  pass  insensibly  into  the  surrounding  tissue,  which  is 
variously  altered  by  congestion,  collapse,  and  emphysema.  They  are  of 
a  reddish-gray  color,  slightly  elevated,  smooth,  or  very  faintly  granu- 
lar, and  soft  and  friable  in  consistence.  As  they  increase  in  size  they 
may  become  confluent.  In  a  more  advanced  stage,  the  nodular  and 
more  di9"use  consolidation  becomes  paler,  firmer,  drier,  and  somewhat 
resembles  in  appearance  ordinary  gray  hepatization. 

When  examined  microscopically,  this  consolidation  is  seen  to  consist 
of  an  accumulation  within  the  alveoli  of  a  gelatinous  mucoid-looking 
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substance,  small  cells  resembling  leucocytes,  and  epithelial  elements. 
In  many  cases  much  of  this  accumulation  is  precisely  similar  to  that 
contained  in  the  smaller  bronchi,  and  it  is  evidently  the  inflammatory 
and  richly  cellular  bronchial  secretion  which  has  been  inhaled. 
(Fig.  127.)     It  is  also  often  partly  the  result  of  exudation  and  emi- 


FiG.  127. 


Broncho-Pneumonia. — From  a  child,  aged  four,  witli  capillary  brouchitis.  A  section  of  one 
of  the  patches  of  consolidation.  Showing  the  stuiiing  of  the  alveoli  with  what  appears  in  the 
main  to  be  inhaled  bronchial  secretion.     X  200. 

gration  from  the  pulmonary  capillaries  ;  for,  as  shown  by  Cohnheim, 
blood-stasis  so  injures  the  walls  of  the  bloodvessels  that  the  blood- 
corpuscles  and  liquor  sanguinis  readily  permeate  them.  (See  "  In- 
flammation.") Associated  with 
this  material  are  large  epithelial 
elements,  the  off"spring  of  the 
alveolar  epithelium.  These  vary 
considerably  in  number.  In  some 
cases,  and  in  some  portions  of  the 
consolidation,  they  may  be  very 
few,  whilst  in  others  they  may  con- 
stitute the  predominant  change. 
(Fig.  128.)  These  diff"erences 
probably  depend  upon  how  far 
the  inhalation  of  bronchial  secre- 
tion constitutes  a  part  of  the 
process. 

The  subsequent  changes  which 
take  place  in  the  lungs  vary.     When  the  disease  does  not  end  in  death, 
resolution  is  the  tnost  common  termination.     The  contents  of  the  alveoli 


Catarrhal  Pneumonia. — Prom  a  case  of  acute 
phthisis.  Showing  the  large  epithelial  cells 
which  fill  the  alveoli.     X  200. 
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undergo  fatty  metamorphosis,  and  are  removed  hj  expectoration  and 
absorption,  the  lung  gradually  regaining  its  normal  character.  This 
process,  however,  is  less  readily  effected  than  in  croupous  pneumonia, 
and  it  often  occupies  such  a  lengthened  period  that  some  thickening  of 
the  bronchial  and  alveolar  walls  and  dilatation  of  the  smaller  bronchi 
remains.  In  chronic  cases  this  fibroid  thickening  is  much  more  marked, 
and  considerable  irregularly  distributed  pigmented  induration  and 
bronchial  dilatation  may  be  produced.  (See  "  Chronic  Pneumonia.") 
In  these  chronic  forms  the  contents  of  the  alveoli  sometimes  caseate, 
and  then  become  encapsuled,  or  in  quite  exceptional  cases  lead  to 
disintegration. 

Hypostatic  Pneumonia. — Allusion  must  be  made  here  to  a  form 
of  lung-consolidation  which  is  often  described  as  pneumonic,  but 
which,  in  reality,  is  for  the  most  part  non-inflammatory  in  its  nature. 
This  is  the  so-called  hypostatic  pneumonia.  This  condition  is  met 
with  at  the  bases  and  most  dependent  portions  of  the  lungs  in  the 
course  of  both  chronic  and  acute  diseases,  and  also  in  the  aged  and 
debilitated.  It  consists  in  the  main  of  collapse,  hyperaemia,  and 
oedema  of  the  lung-tissue,  resulting  from  weak  inspiratory  power, 
feeble  circulation,  and  gravitation.  The  consolidation  thus  mechani- 
cally induced  is  increased  by  more  or  less  exudation  of  liquor 
sanguinis  and  blood-corpuscles  into  the  alveoli,  which  exudation  is 
partly  due  to  the  damage  to  the  walls  of  the  capillaries  caused  by 
the  blood  stasis.  This  condition  of  hypostasis  is,  as  has  been  already 
stated,  especially  favorable  to  proliferation  of  the  alveolar  epithelium; 
and  this  proliferation  often  occurs  to  a  greater  or  less  extent,  and  so 
tends  to  increase  the  consolidation. 

Interstitial   or   Chronic   Pneumonia. 

Interstitial  or  chronic  pneumonia  is  characterized  by  a  gradual  in- 
crease in  the  connective  tissue  of  the  lung,  which  leads  to  an  indura- 
tion of  the  pulmonary  texture,  and  to  progressive  obliteration  of  the 
alveolar  cavities.  It  is  commonly  associated  with  catarrh  and  dila- 
tation of  the  bronchi,  and  often  with  ulceration  of  the  bronchial  walls, 
and  excavation  of  the  indurated  lung. 

Pathology. — It  is  exceedingly  doubtful  if  interstitial  pneumonia 
is  ever  a  primary  and  independent  affection.  It  probably  in  all  cases 
owes  its  origin  to  some  antecedent  inflammation  of  the  pulmonary 
or  bronchial  textures,  or  of  the  pleura.     It  may  be  stated  generally 
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that  all  inflaramatorj  processes  in  the  lungs  which  become  chronic 
lead  to  an  increase  of  the  connective-tissue  elements,  and  consequently 
to  a  fibroid  induration  of  the  organs,  and  in  this  respect,  therefore, 
these  processes  resemble  similar  ones  in  other  parts — e.  g.^  in  the 
liver,  kidney,  and  mucous  membranes.  In  the  lungs,  by  far  the  most 
common  cause  of  such  induration  is  phthisis,  in  all  cases  of  which, 
excepting  in  those  Avhich  are  the  most  acute,  there  is  more  or  less 
fibroid  growth.  The  most  chronic  cases  of  phthisis- — -those  in  which 
the  fibrosis  is  the  most  marked — are,  it  must  be  admitted,  somewhat 
closely  allied  to  some  forms  of  interstitial  pneumonia.  The  two  dis- 
eases diflFer,  however,  in  this  respect:  that  whereas  much  of  the  pul- 
monary consolidation  of  phthisis  tends  to  undergo  molecular  death  and 
disintegration,  that  of  interstitial  pneumonia  exhibits  no  such  tenden- 
cy, but  any  destruction  and  excavation  of  the  indurated  lung  which 
may  take  place  is  due  to  secondary  inflammation  and  ulceration  com- 
mencing in  the  bronchial  walls.  In  considering  the  pathology  of  inter- 
stitial pneumonia,  therefore,  it  is  necessary  to  exclude,  in  the  first 
place,  the  pulmonary  fibrosis  of  chronic  phthisis.  (See  "  Pulmonary 
Phthisis.")    Interstitial  pneumonia  must  also  be  separated  from  that 

Fig.  129. 


Chronic  Bronchitis. — Showing  the  new  growth  of  fibre-nucleated  tissue  around  the  bronchus 
b,  and  the  way  in  which  this  tissue  is  invading  the  waUs  of  the  adjacent  alveoli,  v,  A  divided 
bloodvessel.    X  ^^^y  I'educed  J^. 


form  of  pulmonary  induration  which  is  produced  by  long-continued 
mechanical  congestion  (see  "Brown  Induration  of  the  Lung"),  and 
from  those  more  localized  indurations  due  to  chronic  bronchitis 
(Fig.  129),  and  to  syphilis. 


316  INFLAMMATION    OF    THE    LUNGS. 

There  appear  to  be  four  conditions  which  may  give  rise  to  inter- 
stitial pneumonia.     These  are  as  follows: — 

1.  Croupous  Pneumonia. — The  pulmonary  consolidation  of  acute 
croupous  pneumonia  in  almost  all  cases  undergoes  complete  resolution. 
This  resolution  is  usually  eifected  rapidly,  hut  occasionally  it  is 
more  protracted.  When  protracted,  the  hepatized  lung  tends  to  become 
slightly  indurated,  owing  mainly  to  thickening  of  the  walls  of  the 
alveoli.  This  indurated  hepatization  differs  but  little  in  its  physical 
characters  from  ordinary  red  and  gray  hepatization;  it  is  simply  some- 
what firmer,  more  resistant,  and  less  granular.  In  very  exceptional 
cases  this  small  amount  of  induration,  commencing  in  the  alveolar 
walls,  may  gradually  increase,  so  as  ultimately  to  give  rise  to  that 
extensive  fibrosis  of  the  lung  which  constitutes  what  is  usually  known 
as  interstitial  pneumonia. 

2.  Bronclio-Pneumonia. — This  appears  to  be  a  somewhat  more 
frequent  cause  than  the  preceding.  The  greater  liability  of  this  form 
of  pneumonia  to  lead  to  pulmonary  induration  is  to  be  accounted  for, 
partly  by  its  longer  duration  and  greater  tendency  to  become  chronic, 
and  partly  by  the  existence  of  bronchial  dilatation  with  which  it  is  so 
frequently  associated.  That  bronchial  dilatation  is  favorable  to  an 
indurative  pneumonic  process  has  been  insisted  upon  by  Dr.  Wilson 
Fox.^  The  existence  of  this  dilatation  favors  the  persistence  of  the 
catarrhal  and  pneumonic  process.  The  removal  of  secretion  is  ren- 
dered difficult,  and  the  retained  secretion  tends  to  keep  up  and 
increase  the  irritative  process  both  in  the  dilated  bronchi  and  also  in 
the  pulmonary  alveoli,  and  this  persistence  of  the  bronchial  and  pul- 
monary inflammation  leads  to  fibroid  thickening  of  the  bronchial  and 
alveolar  walls.  In  this  way  areas  of  fibroid  induration  are  produced, 
which,  as  the  process  proceeds,  may  ultimately  involve  large  portions 
of  the  lung.  The  progressive  tendency  of  the  process  is  probably 
partly  to  be  explained  by  the  fact  that  pulmonary  fibrosis  is  a  cause 
of  bronchial  dilatation,  so  that  fibrosis  once  established,  by  inducing 
further  dilatation  of  the  bronchi  favors  the  extension  of  the  bronchial 
and  pulmonary  induration  (Wilson  Fox). 

Under  this  head  may  also  be  included  those  cases  of  induration  and 
ulceration  of  the  lung  which  result  from  obstruction  of  a  main  bronchus 
— such  as  is  produced  by  the  pressure  of  an  aneurism.  Here  the 
retained  bronchial   secretion  sets  up   inflammatory  changes  in  the 

'  Reynolds's  "  System  of  Medicine,"  vol.  iii.     Article,  Chronic  Pneumonia. 
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bronchial  and  alveolar  walls,  which  gradually  lead  to  induration  and 
ulceration  of  the  lung.^ 

3.  Pleurisy. — This,  in  very  exceptional  cases,  leads  to  the  develop- 
ment of  an  interstitial  pneumonia.  It  appears  to  be  in  those  cases  of 
pleurisy  which  are  more  or  less  chronic,  and  in  which  the  effusion 
remains  long  unabsorbed,  that  such  a  result  is  most  liable  to  occur. 
The  induration  of  the  lung  thus  induced,  is  often,  however,  exceedingly 
partial,  consisting  merely  in  some  increase  of  the  interlobular  con- 
nective tissue,  originating  and  extending  inwards  as  dense  bands  from 
the  thickened  visceral  pleura.  In  other  cases  pleurisy  probably  gives 
rise  to  a  much  more  general  fibrosis. 

4.  The  Inhalation  of  solid  irritating  Particles. — This,  which 
occurs  in  miners,  potters,  stonemasons,  grinders,  etc.,  is  the  cause  of 
the  fibrosis  of  the  lung  so  common  amongst  these  workmen.  The 
continuous  irritation  of  the  inhaled  particles  induces  a  bronchial  and 
alveolar  inflammation,  and  ultimately  a  progressive  fibrosis,  with 
dilatation  and  ulceration  of  the  bronchi. 

Histology,  etc. — The  appearances  presented  by  the  lung  when 
the  fibrosis  is  extensive  and  general  are  very  characteristic.  The 
organ  is  diminished  in  size  ;  the  tissue  is  smooth,  dense,  firm — in  parts 
almost  cartilaginous  in  consistence;  and  it  is  irregularly  mottled  with 
black  pigment.  The  alveolar  structure  of  the  lung  is  in  most  parts 
completely  destroyed,  and  on  section  the  dilated  bronchi  are  seen  as 
numerous  large  openings  scattered  over  its  surface.  The  dilated 
bronchi  frequently  become  the  seats  of  secondary  inflammatory  pro- 
cesses, which  may  lead  to  ulceration  and  ultimately  to  extensive 
excavation  of  the  indurated  tissue ;  but  there  is  a  complete  absence  of 
any  of  those  caseous  changes  which  are  so  characteristic  of  ordinary 
phthisis.  This  secondary  inflammation  of  the  dilated  bronchi  is  pro- 
bably induced  by  the  irritating  and  often  putrid  secretion  which  they 
contain,  and  which  is  only  with  great  difficulty  completely  removed 
by  expectoration.  The  pleura  is  almost  invariably  considerably 
thickened  and  adherent. 

The  histological  changes  may  be  described  generally  as  consisting 
in  the  development  of  a  fibro-nucleated  tissue  from  the  walls  of  the 
alveoli,  from  those  of  the  bronchi,  and  from  the  interlobular  connective 
tissue  ;  which  new  growth,  as  it  increases,  and  from  its  tendency  to 
contract,  gradually  replaces  and  obliterates  the  alveolar  structure. 
The  character  of  these  changes,  however,  varies  somewhat  according 

'  See  case  by  Dr.  Irvine,  Trans.  Path.  Soc.  Lond.,  vol.  xxviii.  p.  63, 
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to  the  inflammatory  antecedents  in  which  they  originate.     When  the 
result  of  a  croupous  pneumonia,  the  primary,  and  usually  the  principal, 


Fig.   130. 


Interstitial  Pnemaonia. — From  a  case  of  so-called  "  cirrhosis"  of  the  lung,  in  whicli  the  dis- 
ease was  unilateral.  The  bronchi  were  much  dilated,  and  there  was  a  complete  absence  of  any 
caseous  change.  The  drawing  shows  the  new  flbro-nucleated  growth,  both  in  the  alveolar  walls 
and  in  the  interlobular  tissue,  also  the  pigmentation.     At  a,  a  divided  vessel  is  seen.     X  100.^ 

change  takes  place  in  the  walls  of  the  alveoli  (Fig.  130),  although 
ultimately  the  interlobular   tissue  is  involved.     The  alveolar  walls 


Chronic  Pneumonia. — Vascularization  and  fibroid  development  of  intra-alveolar  exudation 
products.  Bloodvessels  are  seen  distributed  iu  the  exudation  products,  which  bloodvessels  com- 
municate with  those  in  the  alveolar  walls.  The  alveolar  walls  are  also  thickened  by  a  fibro- 
nucleated  growth.     X  IOOj  ^^^  reduced  }4. 

become  thickened  by  the  growth  of  a  small  celled-tissue,  in  which, 
associated  Avith   the  lymphoid  cells,  there  are  sometimes  elongated 


'  When  this  specimen  is  examined  with  a  higher  magnifying  power  a  delicate 
reticulum  can  be  seen  between  the  cellular  elements. 
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fusiform  cells  such  as  are  found  in  embryonic  tissue  which  is  under- 
going fibroid  development.  The  new  growth  in  its  earlier  stages 
usually  contains  new  bloodvessels,  but  later  the  tissue  contracts,  and 
these  become  to  a  great  extent  destroyed.  The  alveolar  cavities 
Avhich  are  not  obliterated,  are  either  empty,  or  contain  exudation  pro- 
ducts or  a  few  epithelial  cells.  In  addition  to  the  growth  in  the 
alveolar  walls,  I  have  met  with  three  cases  in  which  intra-alveolar 
exudation  products  were  undergoing  fibroid  development.^  There 
was  nothing  peculiar  in  the  macroscopical  characters  of  the  lungs,  but 
the  alveoli  were  found  filled  with  a  fibrinous  meshwork  and  leucocytes 
somewhat  similar  to  that  met  with  in  red  hepatization.  (See  Fig.  125.) 
They  differed,  however,  in  this  re- 
spect— that  many  of  the  cells  were 
long  and  spindle-shaped,  and  blood- 
vessels were  distributed  amongst 
them,  which  bloodvessels  communi- 
cated with  those  in  the  alveolar  walls. 
(Figs.  131  and  132.)  The  alveolar 
walls  were  also  thickened  by  a  fibro- 
nucleated  growth.  It  was  therefore 
perfectly  obvious  that  in  these  lungs 
the  products  of  a  previous  acute  crou- 
pous pneumonia  were  becoming  vascu- 
larized and  undergoing  development 
into  a  fibroid  structure,  and  that  this 
intra-alveolar  change  was  the  princi- 
pal cause  of  the  fibroid  induration  of 
the  organs. 

When  the  fibrosis  is  secondary  to  an  ordinary  broncho-pneumonia 
or  to  that  induced  by  the  inhalation  of  irritating  solid  particles,  the 
new  growth  also  originates  principally  from  the  alveolar  walls.  Here, 
however,  the  growth  in  the  earlier  stages  is  less  uniform,  and  the 
peri-bronchial  and  interlobular  connective  tissue  play  a  more  promi- 
nent part  in  the  process. 


Chronic  Pneumonia. — A  portion  of  the 
intra-alveolar  exudation  products  (Fig'. 
131)  more  highly  magaified.  Showing  the 
elongated  spindle  cells,  the  fibrillation, 
and  the  bloodvessels  containing  blood- 
corpuscles.     X  ^00. 


'  For  one  of  these  specimens  I  am  indebted  to  Dr.  Goodhart,  who  records  the 
case  in  the  Trans.  Path.  Soc.  Lond.,  vol.  xxv.  p.  33. 
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CHAPTER  XLVI. 


PULMONARY  PHTHISIS. 


By  pulmonary  phthisis  is  understood  a  disease  of  the  lungs  which 
is  characterized  by  progressive  consolidation  of  the  pulmonary  texture, 
and  by  the  subsequent  softening  and  disintegration  of  much  of  the 
consolidated  tissue.  Respecting  the  nature  of  the  morbid  processes 
which  lead  to  this  consolidation  and  disintegration  of  the  lungs — 
various  opinions  have  from  time  to  time  been  held  by  pathologists, 
and  this  diversity  of  opinion  exists  to  some  extent  even  at  the  present 
day.  According  to  the  older  views,  which  were  based  upon  the 
teaching  of  Laennec,  phthisis  was  regarded  in  all  cases  as  a  tuber- 
culous disease.  Tubercle  was  looked  Upon  as  a  specific  non-inflam- 
matory growth  which  was  characterized  by  the  caseous  degeneration 
which  it  invariably  underwent  (see  ^' Acute  Tuberculosis"),  and  this 
caseous  metamorphosis  was  held  to  be  such  a  distinguishing  peculiarity 
of  the  growth,  that  all  caseous  masses  came  to  be  regarded  as  tuber- 
culous, and  phthisis,  in  which  caseation  plays  such  a  prominent  part, 
was  consequently  regarded  as  a  tuberculous  disease.  The  various 
consolidations  of  the  pulmonary  tissue  were  described  as  "infiltrated 
tubercle,"  and  tubercle  in  some  form  or  other  was  regarded  as  so 
essential  a  constituent  of  the  disease,  that "  phthisis"  and  "pulmonary 
tuberculosis"  came  to  be  synonymous  terms. 

These  older  views  respecting  the  natm'e  of  phthisis  have  undergone 
various  modifications  during  recent  years.  When  the  application  of 
the  term  "tubercle"  became  limited  by  Virchow  and  his  followers  to 
the  gray  granulation,  it  was  evident  that  such  views  were  no  longer 
tenable,  and  at  the  present  time  many,  in  accordance  with  the  advocacy 
of  the  late  Professor  Niemeyer,  regard  tubercle  as  only  an  occasional 
element  in  the  causation  of  the  disease.  In  considering  how  far 
tubercle  plays  a  part  in  the  production  of  phthisis,  it  must  be  borne 
in  mind  that  this  growth  is  now  known  to  be  an  inflammatory  one. 
The  miliary  lesions  which  are  commonly  known  as  tubercular,  are  the 
anatomical  results  of  chronic  inflammatory  processes  limited  to  small 
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circumscribed  areas ;  and  although  they  consist  in  the  main  of  a  small- 
celled  lymphoid  tissue,  they  present  certain  differences  in  their  his- 
tological characters,  according  to  the  structure  of  the  organ  in  which 
they  originate.  (See  "Acute  Tuberculosis.")  In  the  lungs  it  has 
been  seen  that  they  consist  not  only  of  that  lymphoid  tissue  and 
branched  cells  which  is  so  characteristic  of  tubercular  lesions,  but 
also  of  accumulations  of  epithelium  within  the  pulmonary  alveoli. 
(See  "Tuberculosis  of  the  Lungs.") 

Histology  of  Phthisis. — The  histological  changes  in  the  lungs 
which  occur  in  pulmonary  phthisis  are  similar  to  those  which  are  met 
with  in  these  organs  in  acute  miliary  tuberculosis.  They  differ  mainly 
in  this  respect — that  whilst  in  the  latter  disease  these  changes  are 
usually  limited  to  small  areas  (hence  the  miliary  character  of  the 
lesions),  in  the  former  they  commonly  involve  much  wider  tracts  of 
tissue. 

In  studying  pulmonary  phthisis,  it  will  be  advisable  in  the  first 
place  to  describe  the  various  structural  changes  which  are  met  with 
in  the  lungs,  together  with  the  more  important  alterations  which  they 
produce  in  the  physical  characters  of  the  organs ;  and  subsequently 
to  examine  into  the  nature  of  the  morbid  processes  upon  which  these 
changes  depend,  and  to  draw  some  general  conclusions  respecting  the 
pathology  of  the  disease. 

Fig.  133. 


Acute  Phthisis. — Showing  one  of  the  alveoli  filled  with  epithelial  element,  and  marked  cellular 
infiltration  of  the  alveolar  wall.     X  2U0. 


The  structural  changes  met  with  in  the  lungs  in  phthisis  are  mainly 
of  four  kinds:     1st.  An  accumulation  of  epithelial  cells  within  the 
21 
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Fig.  134. 


^>y' 


pulmonary  alveoli ;  2d.  The  presence  ivithin  tJie  alveoli  of  a  fibrinous 
exudation  and  leucoci/tes  ;  3d.  A  cellular  infiltration  and  thickening 
of  the  alveolar  walls.,  together  with,  in  most  cases,  a  similar  changein 
the  walls  of  the  terminal  bronchioles  ;  and  4th.  An  increase  in  the 
interlobular  connective  tissue.  These  four  kinds  of  morbid  change 
are  very  constantly  associated,  although  in  very  different  degrees; 
and  some  of  them  are  more  prominent  and  characteristic  than  others. 
The  preponderance  of  one  or  other  of  them  produces  those  variations 
in  the  physical  characters  of  the  lungs  which  are  met  with  in  the 
different  stages,  and  in  the  different  varieties  of  the  disease.  These 
various  structural  changes  must  now  be  considered  separately. 

1st.  An  accumulation  of  epithelial  cells  within  the  pulmonary 
alveoli. — This  is  one  of  the  most  frequent  changes  met  with  in  phthi- 
sis, and  is  precisely  similar  to  that  which  has  been  already  described 
as  occurring  in  cases  of  true  catarrhal  pneumonia.  (See  Fig.  128.) 
The  alveoli  are  found  filled  with  large  nucleated  elements,  which  are 

the  offspring  of  the  epithelial  cells  nor- 
mally lining  the  alveolar  walls.  (Fig. 
133.)  In  some  acute  cases  of  phthisis 
this  alveolar  accumulation  may  consti- 
tute almost  the  only  morbid  change, 
and  although  there  is  always  some 
cellular  infiltration  of  the  alveolar  walls, 
the  great  bulk  of  the  pulmonary  consoli- 
dation is  due  to  the  stuffing  of  the 
alveolar  cavities  with  catarrhal  pro- 
ducts. (Fig.  134.)  In  some  parts — 
those  in  which  the  change  is  the  most 
recent — the  large  cells  which  fill  the 
alveoli  and  the  alveolar  Avails  will  be 
found  but  little  altered,  but  in  the  great- 
er portion  of  the  consolidated  tissue  the 
cells  will  be  seen  in  various  stages  of 
retrogressive  metamorphosis,  and  the 
alveolar  walls  destroyed ;  whilst  in  those 
tracts  of  tissue  in  which  the  process  is 
most  advanced,  all  trace  of  structure  is 
lost,  and  nothing  is  seen  but  a  granular  debris.  These  changes  are 
precisely  analogous  to  those  met  with  in  many  of  the  larger  nodular 
lesions  of  acute  tuberculosis.     (See  Figs.  86  and  87.) 


/^: 


~r-. 


Section  of  huiiy  from  a  Case  nf 
Acute  Phthisis. — Sliowing  that  the 
'Consolidation  consists  almost  exclusive- 
ly of  prodmcts  accumulated  within  the 
alveoli.  In  some  parts  a  free  space  is 
fi-een  betw««m  the  alveolar  walls  and 
fh'eir ■contents:  tiiis  is  simply  due  to  the 
elhrinking  of  the  latter  caused  by  the 
fcard^uing  at  tlie  specimen.     X  50. 
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2d.   The  presence  within  the  alveoli  of  a  fibrinous  exudation  and 
leucocytes. — ^^This  is  less  frequent  than  the  preceding.     (Fig.  185.) 

Fig.  135. 


Acute  Phthisis. — Showing  one  of  the  alveoli  filled  with  fibrinous  exudation,  and  leucocytes,  and 
some  cellular  infiltration  of  the  alveolar  wall.     X  200. 

The  exudation  products  are  similar  to  those  which  fill  the  alveoli  in 
ordinary  croupous  pneumonia.  (See  Fig.  125.)  The  coagulam, 
however,  is  usually  not  so  abundant,  neither  is  the  fibrillation  quite 
so  distinct.  In  the  most  acute  forms  of  phthisis  this  may  constitute 
the  principal  cause  of  the  pulmonary  consolidation,  but  more  com- 
monly it  is  associated  with  more -or  less  epithelial  proliferation. 

The  appearances  presented  by  the  lungs  in  those  cases  in  which 
the  pulmonary  consolidation  is  mainly  due  to  the  mfra-alveolar 
changes  above  described  are  very  characteristic.  The  consolidated 
tissue  is  quite  soft  and  friable,  breaking  down  very  readily  under  the 
finger,  and  there  is  a  complete  absence  of  any  induration.  The  con- 
solidation, although  frequently  almost  uniform,  sometimes  presents  a 
somewhat  lobulated  outline,  indicating  the  implication  of  ditferent 
groups  of  the  pulmonary  lobules.  The  color  varies  from  a  reddish 
to  a  yellowish-gray  and  scattered  through  the  consolidated  mass  are 
often  small  portions  of  a  more  decidedly  yellow  tint.  These  latter 
correspond  with  those  parts  in  which  the  retrogressive  changes  are 
the  most  advanced,  and  they  are  even  softer  in  consistence  than  the 
surrounding  tissue.  In  many  parts  the  consolidated  tissue  will  be 
found  broken  down,  so  as  to  form  cavities  of  various  sizes.     These 
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always  possess  irregular  walls,  which  are  quite  soft  and  friable,  like 
the  solid  tissue  which  surrounds  them. 

3d.  A  cellular  infiltration  and  tJiicJcening  of  the  alveolar  walls, 
together  tvith,  in  most  eases,  a  similar  charige  in  the  walls  of  the 
terminal  bronchioles. — This  is  very  constantly  associated  -with  the 
former  intra-alveolar  changes,  and  it  must  be  regarded  as  the  most 
characteristic  phthisical  lesion,  although  its  extent  varies  very  con- 
siderably in  different  cases.  The  change  is  precisely  similar  to  that 
which  has  been  already  described  as  occurring  in  acute  miliary  tuber- 
culosis. In  its  earlier  stages  a  few  small  lymphoid  cells  are  seen 
infiltrating  the  alveolar  septa,  which  are  thus  slightly  thickened. 
(See  Figs.  133  and  135.)  As  the  change  proceeds,  the  number  of 
these  cells  increases,  and  from  them  an  imperfect  fibro-nucleated 
structure  is  developed,  which  in  some  parts  very  closely  resembles 
adenoid  tissue.     (Fig.  136.)     This  structure  contains  no  new  blood- 

FiG.  136. 


Section  of  Lung  from  a  Case  of  somewhat  Chonic  Phthisis. — Showing  the  thickening  of  the 
alveolar  walls  Isy  a  fibro-nucleated  adenoid-like  tissue;  together  with  an  accumulation  of  epi- 
thelial cells  within  the  alveolar  cavity.    The  latter  are  undergoing  retrogressive  changes.    X  200. 


vessels.  As  this  new  tissue  develops  in  the  alveolar  walls,  it  gradu- 
ally obliterates  and  replaces  the  alveolar  cavities,  so  that  whilst  in 
some  portions  the  thickened  alveoli  may  be  found  still  containing 
epithelial  elements,  exudation  products,  or  even  giant  cells,  in  others 
large  tracts  will  be  seen,  consisting  almost  entirely  of  the  small- 
celled  growth.  The  development  of  this  new  non-vascular  tissue  in 
the  alveolar  walls  leads  to  the  partial,  or  even  complete,  obliteration 
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of  the  pulmonary  capillaries,  which,  as  will  be  seen  subsequently, 
constitutes  an  important  element  in  the  causation  of  the  retrograde 
changes. 

The  changes  which  may  subsequently  take  place  in  this  alveolar 
growth  vary.  The  infiltrated  septa  may  rapidly  break  down  before 
any  marked  thickening  or  development  of  new  tissue  has  had  time  to 
occur;  whilst  in  other  less  acute  cases  there  is  a  considerable  devel- 
opment of  the  imperfect  fibro-nucleated  tissue,  which,  although  it  may 
remain  as  a  more  or  less  permanent  structure,  usually  owing  to  insuffi- 
cient vascular  supply,  undergoes  in  its  turn  retrogressive  metamor- 
phosis. These  two  kinds  of  change  are  very  often  found  taking  place 
simultaneously  in  diiferent  portions  of  the  consolidated  lung.  In 
those  portions  in  which  the  new  tissue  is  undergoing  degeneration,  it, 
together  with  the  cells  which  may  be  contained  within  the  alveoli, 
will  be  seen  to  have  become  converted  into  structureless  granular 
debris,  whilst  perhaps  in  immediate  vicinity  to  these  more  degenerated 
portions  will  be  found  a  more  permanent  fibro-nucleated  structure. 

Respecting  the  alteration  which  the  growth  of  this  small-celled  tis- 
sue produces  in  the  physical  characters  of  the  lungs — it  may  be  stated 
generally,  that  it  usually  leads  to  more  or  less  induration  of  the  pul- 
monary texture.  The  extent  of  this  induration,  however,  will  vary  ac- 
cording to  the  characters  of  the  new  tissue.  If  the  tissue  be  almost 
entirely  cellular,  such  as  is  the  case  when  it  is  very  rapidly  developed, 
it  will  produce  but  little,  if  any,  induration  of  the  pulmonary  consoli- 
dation, which,  consisting  mainly  of  the  intra-alveolar  accumulations, 
will  be  soft  and  friable  in  consistence,  much  resembling  that  which 
has  been  already  described.  When,  on  the  other  hand,  as  is  more 
frequently  the  case,  there  is  any  considerable  development  of  the 
imperfect  fibro-nucleated  growth,  or  its  reticulum  is  dense  and  abun- 
dant, there  will  be  a  corresponding  induration  of  the  consolidated 
tissue.  In  many  cases  these  changes  produce  uniform  tracts  of  indu- 
rated consolidation  of  a  grayish  color  mottled  with  black  pigment,  in 
which  there  may  be  scattered  here  and  there  yellowish  patches  corre- 
sponding to  those  portions  which  have  undergone  retrogressive  fatty 
.changes. 

4th.  An  increase  in  the  interlobular  connective  tissue. — This  is  met 
with,  to  a  greater  or  less  extent,  in  all  the  more  chronic  forms  of 
phthisis.  This  tissue,  which  surrounds  the  bronchi  and  bloodvessels, 
and  contributes  to  the  formation  of  the  alveoli,  is  found  not  only 
increased  in  amount,  but  also  altered  in  character.     In  the  earlier 
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stages  of  its  development,  when  it  contains  numerous  small  cells, 
although  many  parts  of  it  may  resemble  the  growth  in  the  alveolar 
walls,  its  structure  is  more  like  that  met  with  as  the  result  of  chronic 
indurative  processes  in  other  organs.  It  has  a  much  greater  tendency 
to  become  developed  into  a  fibroid  tissue  than  the  alveolar  growth, 
and  is  rarely  the  seat  of  those  retrograde  changes  which  are  so  fre- 
quent in  the  tissue  originating  in  the  alveolar  walls.  As  usually  met 
with,  it  consists  either  of  wavy  fibres  or  of  a  more  or  less  reticulated 
structure,  with  a  varying  number  of  round,  spindle-shaped  or  branched 
cells.     (Fig.  137.)     Associated  with  it,  in  most  cases,  are  granules 

Fig.  137. 


Chronic  Phthisis. — ShoTving  the  new  interlobnlar  fibroid  growth  snrrotinding    and    encapsu- 
lating a  degenerated  and  caseous  portion  of  the  consolidated  lung.    X  oO,  reduced  J^. 

of  black  pigment.  These  differences  in  the  pathological  tendencies 
and  structure  of  the  alveolar  and  interlobular  growths  are  mainly 
owing  to  diiferences  in  the  amount  of  their  vascular  supply.  Where- 
as in  the  former  the  vessels  become  obliterated  in  the  manner  already 
described,  in  the  latter  this  obliteration  is  much  less  complete  or  en- 
tirely wanting.  In  the  most  chronic  cases  of  phthisis  this  interlobular 
growth  may  constitute  the  predominant  structui'al  change,  and  large 
tracts  of  the  pulmonary  texture  may  be  found  completely  replaced  by 
it.     (See  "Interstitial  Pneumonia.") 

An  increase  in  the  interlobular  connective  tissue  in  phthisis — inas- 
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much  as  the  new  tissue  has  so  marked  a  tendency  to  become  dense 
and  fibroid — leads  to  extensive  induration  of  the  pulmonary  texture ; 
and  further,  owino;  to  the  contraction  which  the  tissue  tends  to  under- 
go, its  growth  ultimately  produces  a  corresponding  contraction  of  the 
disf'ased  lung.  In  all  those  cases  of  phthisis  in  which  there  is  either 
a  marked  thickening  of  the  alveolar  walls,  or  an  increase  in  the  inter- 
lobular connective  tissue,  any  cavities  which  may  exist  in  the  con- 
solidated and  indurated  tissue  are  characterized  by  the  tough  and 
fibroid  character  of  their  walls,  these  presenting  a  marked  contrast  to 
the  soft  friable  tissue  which  surrounds  the  cavities  in  those  cases  in 
which  the  pulmonary  consolidation  is  mainly  due  to  intra- alveolar 
changes. 

OhayigeB  in  the  Bronchi. — Allusion  must  now  be  made  to  certain 
changes  in  the  bronchi.  These  tubes  are  invariably  more  or  less 
involved  in  pulmonary  phthisis.  Some  catarrh  of  the  bronchi  is 
constantly  present  in  phthisical  lungs.  The  catarrh  is  sometimes 
general,  but  much  more  commonly  it  is  limited,  and  more  strictly 
confined  to  such  portions  of  the  lung  as  are  becoming,  or  have  already 
become,  consolidated.  In  many  cases  there  is  a'  marked  tendency  of 
this  bronchial  catarrh  to  lead  to  extensive  cellular  infiltration  of  the 
deeper  structures  of  the  bronchial  wall.  This  is  especially  the  case 
in  the  scrofulous.  (See  "  Scrofulous  Inflammation,"  Fig.  76.)  This 
cellular  infiltration  sometimes  leads  to  the  production  of  small  ulcers. 
These  have  thickened  opaque  edges,  and  when  once  formed  they  tend 
to  increase.  In  addition  to  these  changes  in  the  bronchial  mucous 
membrane,  thei'e  is  often  a  cellular  infiltration  of  the  peri-bronchial 
tissue,  and  here  small  nodules  of  new  growth  are  frequently  met  with 
— especially  around  the  smallest  bronchi.  The  development  of  these 
nodules  is  probably  due  to  the  transmission  of  infective  substances  by 
means  of  the  lymphatics  from  the  bronchial  mucous  membrane  (tuber- 
culosis). 

Pathology  of  Phthisis. — Having  thus  briefly  described  the  vari- 
ous structural  changes  met  with  in  the  lungs  in  phthisis,  it  remains 
to  consider  the  nature  of  the  morbid  processes  upon  which  they 
depend.  In  the  first  place,  it  ii  evident  that  these  changes  are  analo- 
gous to  those  which  have  been  seen  to  occur  in  the  several  forms  of 
pulmonary  inflammation.  The  fibrinous  exudation  and  leucocytes, 
and  the  accumulation  of  epithelial  cells  within  the  alveoli  in  croupous 
and  catarrhal  pneumonia,  with,  in  the  more  chronic  cases,  the  ultimate 
infiltration  of  the  alveolar  walls  ;  and  the  increase  in  the  interlobular 
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connective  tissue  which  characterizes  the  interstitial  process,  closely 
resemble  the  phthisical  lesions.  These  considerations,  together  with 
those  derived  from  the  study  of  the  etiology  of  the  disease,  are  suffi- 
cient to  justify  the  conclusion  that  the  morbid  processes  which  lead 
to  the  consolidation  and  subsequent  disintegration  of  the  lung  come 
within  the  category  of  inflammation^  and  that  the  diiferences  in  the 
histological  changes  to  which  they  give  rise  are  mainly  due  to  differ- 
ences in  the  intensity,  in  the  duration,  and  in  the  mode  of  origin  of 
the  inflammatory  process. 

In  considering  the  causes  of  these  differences  in  the  histological 
changes  in  the  lungs,  it  is  important  to  bear  in  mind  what  has  been 
already  stated  respecting  the  variations  in  the  character  of  the  tex- 
tural  alterations  in  inflammation  which  are  produced  by  differences 
in  the  intensity  and  duration  of  the  inflammatory  process.  (See 
"Varieties  of  Inflammation.")  When  studying  the  process  of  inflam- 
mation it  Avas  seen  that  the  most  intense  forms  of  the  process  were 
characterized  by  abundant  fibrinous  exudation  and  emigration ; 
whereas  in  inflammations  of  less  intensity  the  textural  changes  played 
a  more  prominent  part.  These  textural  changes  also  varied  according 
to  the  intensity  of  the  inflammation.  In  the  least  severe  and  most 
chronic  forms  these  changes  tended  to  be  limited  to  the  elements 
immediately  adjacent  to  the  bloodvessels  and  lymphatics,  whereas  in 
inflammations  of  somcAvhat  greater  intensity  more  distant  elements 
became  involved.  Further,  whereas  in  the  former  case  these  changes 
usually  resulted  in  the  formation  of  a  small-celled  tissue  which  tended 
to  become  fibroid,  in  the  latter,  the  more  distant  elements — being  in 
most  cases  incapable  of  further  development — tended  to  undergo 
retrogressive  changes.  In  the  lungs,  the  truth  of  these  propositions 
was  borne  out' by  the  differences  Avhich  Avere  seen  to  exist  in  the 
histological  characters  of  the  lesions  in  the  various  forms  of  pulmo- 
nary inflammation,  and  also  in  acute  tuberculosis. 

If  the  pathology  of  these  inflammatory  processes  in  the  lungs  be 
kept  in  vicAV,  the  explanation  of  the  differences  in  the  histological 
characters  of  the  lesions  in  pulmonary  phthisis  becomes  tolerably 
evident.  In  those  cases  in  which  the  inflammatory  processes  are  of 
slight  intensity  and  of  long  duration,  the  most  marked  structural 
change  Avill  consist  in  the  development  of  a  small-celled  groAvth  in 
the  alveolar  walls  and  in  the  interlobular  tissue — a  groAvth  which 
tends,  more  or  less,  to  become  developed  into  a  fibroid  structure  ; 
•whereas  in  those  cases  in  which  the  inflammation  is  of  greater  inten- 
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sity,  fibrinous  exudation  and  emigration,  and  proliferation  of  tlie 
alveolar  epithelium,  will  constitute  more  prominent  parts  of  the  process. 

The  intensity  of  the  inflammatory  process  not  only  determines  to 
a  great  extent  the  histological  characters  of  the  pulmonary  consolida- 
tion, but  also  the  subsequent  changes  which  take  place  in  it.  In 
those  cases  of  phthisis  in  which  the  intensity  of  the  inflammatory 
process  is  considerable,  not  only  do  the  epithelium  and  exudation  pro- 
ducts which  have  accumulated  within  the  alveoli  quickly  degenerate 
and  break  down,  but  any  small-celled  tissue  which  may  have  been 
developed  in  the  alveolar  walls  or  around  the  terminal  bronchioles 
also  softens  and  dies,  and  thus  the  vitality  of  large  tracts  of  the  pul- 
monary consolidation  may  become  destroyed.  In  those  cases,  on  the 
other  hand,  in  which  the  process  is  less  intense,  the  small-celled 
growth  produced  in  the  alveolar  and  bronchial  walls  is  more  perma- 
nent, and  there  is  an  increase  in  the  interlobular  connective  tissue. 
It  is  these  tAvo  kinds  of  change,  the  one  tending  toAvards  death,  and 
the  other  towards  progressive  development,  which  produce  the  casea- 
tion and  softening  on  the  one  hand,  and  the  induration  on  the  other, 
which,  associated  in  such  various  degrees,  make  up  the  diverse 
physical  characters  of  the  phthisical  lung. 

These  various  secondary  changes  which  may  take  place  in  the  pul- 
monary consolidation  of  phthisis  must  be  considered  more  fully. 
They  are  of  three  kinds — resolution,  development  into  an  imperfect 
fibroid  tissue,  and  retrograde  metamorphosis. 

Remlution. — Much  of  that  consolidation  of  the  lung  which  is  the 
most  rapidly  induced,  and  which  is  consequently  owing  to  the  pres- 
ence of  intra-alveolar  exudation  matter,  may  become  absorbed.  The 
resolution  of  the  consolidation  may  thus  be  complete,  or  after  the 
absorption  of  the  intra-alveolar  products  there  may  remain  more  or 
less  infiltration  of  the  alveolar  walls. 

Fibroid  Development. — This,  as  has  been  seen,  may  take  place  in 
the  growth  in  the  alveolar  walls,  and  also  in  the  new  interlobular  tis- 
sue. The  tissue  which  originates  in  the  walls  of  the  alveoli,  however, 
being  for  the  most  part  destitute  of  bloodvessels,  is  incapable  of 
forming  a  very  mature  structure,  although  it  may  become  developed 
into  an  imperfect  adenoid-like  tissue,  which  may  remain  for  some  time 
permanent,  and  so  contribute  to  the  induration  of  the  lung.  In  the 
new  interlobular  tissue,  there  is  not  the  same  interference  with  the 
vascular  supply,  and  hence  this  forms  a  much  more  fully  developed 
and  permanent  structure,  and  it  is  the  principal  source  of  the  pulmo» 
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nary  fibrosis.  The  extent  of  this  fibrosis  is,  for  the  most  part,  in 
direct  proportion  to  the  chronicity  of  the  disease. 

Retrograde  Metamorphosis. — It  is  this  kind  of  change  which  leads 
to  that  caseation,  softening,  and  disintegration  which  is  so  character- 
istic of  phthisis,  and  which  distinguishes  phthisical  from  other  forms 
of  pneumonic  consolidation.  A  retrograde  change  in  the  inflamma- 
tory products  is  an  invariable  accompaniment  of  acute  non-phthisical 
pneumonia.  Much  of  the  exudation  matter  and  epithelium  which  fill 
the  alveoli  undergoes  fatty  and  mucoid  changes,  and  as  the  circulation 
becomes  restored  in  the  pulmonary  capillaries,  the  degenerated  pro- 
ducts are  absorbed,  and  the  lung  remains  intact.  In  phthisical  con- 
solidation, however,  this  removal  of  the  inflammatory  products  does 
not  take  place.  The  contents  of  the  alveoli  degenerate,  but  the 
degenerated  products  are  not  absorbed,  and  the  consolidated  lung 
undergoes  a  rapid  or  gradual  process  of  disintegration. 

In  studying  the  causes  of  this  retrograde  metamorphosis,  which 
constitutes  so  essential  a  feature  of  the  disease,  it  is  undoubtedly 
principally  due  to  conditions  interfering  Avith  the  circulation.  Of 
these  conditions,  that  which  occupies  the  most  prominent  place  is  that 
cellular  infiltration  of  the  walls  of  the  alveoli  and  smaller  bronchi 
which  is  such  a  constant  though  very  variable  factor  in  phthisis.  It 
has  been  seen  that  this  infiltration  is  especially  characteristic  of 
scrofulous  inflammations,  and  that  it  occurs  in  a  modified  form  in  those 
who  are  not  markedly  scrofulous,  and  also  in  all  pulmonary  inflam- 
mations which  become  chronic.  When  the  infiltration  is  marked,  and 
especially  when  rapidly  induced,  the  effect  of  the  pressure  which  the 
young  cells  exercise  upon  the  pulmonary  capillaries  is  to  obstruct  the 
circulation,  and  so  not  only  to  prevent  the  absorption  of  any  intra- 
alveolar  products,  but  also  to  lead  to  necrotic  changes. 

There  are  two  other  conditions  which,  although  of  less  importance 
than  the  preceding,  also  tend  to  interfere  with  the  circulation,  and  so 
to  cause  necrosis.  These  are  the  pressure  which  is  exercised  upon 
the  pulmonary  capillaries  by  the  inflammatory  products  which  have 
accumulated  within  the  alveoli ;  and  that  tendency  to  stagnation  of 
the  blood-stream  which  is  an  invariable  accompaniment  of  every  intense 
inflammation.  The  operation  of  these  conditions  obtains  in  the  most 
acute  forms  of  phthisis. 

In  addition  to  the  interference  with  the  circulation,  an  important 
element  in  the  causation  of  the  retrograde  changes  of  phthisis  is 
probably  that  inherent  weakness  of  the  lungs   (usually  inherited), 
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which  not  only  renders  them  especially  susceptible  to  injury,  but  also, 
when  injured,  renders  them  abnormally  incapable  of  recovering  them- 
selves from  the  inflammatory  process  which  has  been  induced. 

In  many  cases  of  phthisis  also,  especially  in  the  more  chronic  forms, 
secondary  inflammation  and  ulceration  of  the  pulmonary  consolidation, 
resulting  from  the  injurious  influence  of  retained  secretions  and  in- 
flammatory products,  constitutes  an  important  factor  in  the  causation 
of  the  destruction  of  the  lung. 

Etiology  of  Phthisis. — In  studying  the  etiology  of  phthisis  it 
will  be  necessary  to  consider,  in  the  first  place,  that  inherent  pul- 
monary weakness  which  exists  so  frequently  in  this  disease  ;  secondly, 
to  examine  into  the  several  methods  by  which  injuries  may  be  inflicted 
on  the  lung  in  such  a  way  as  to  set  up  an  inflammatory  process  ;  and 
lastly,  to  point  out  in  what  way  the  occurrence  and  progress  of  the 
disease  are  influenced  by  the  general  health  of  the  individual. 

Inherent  jJulmonary  tveakyiess,  usually  inherited  but  often  acquired, 
exists  in  a  large  proportion  of  the  cases  of  phthisis.  This  weakness 
not  only  renders  the  lungs  abnormally  susceptible  to  the  various  kinds 
of  injurious  irritation,  but  also  makes  them  less  capable  than  strong 
lungs  of  recovering  themselves  from  the  effects  of  the  inflammatory 
process  which  the  injury  has  produced.  Inherent  pulmonary  weak- 
ness is  most  frequently,  but  by  no  means  always,  a  part  of  that  general 
constitutional  state  known  as  scrofula,  in  which  the  mucous  mem- 
branes generally,  and  especially  that  of  the  respiratory  organs,  are  so 
abnormally  liable  to  become  inflamed. 

Infiammatory  processes  may  he  induced  in  the  Jungs  by — 1st,  in- 
juries inflicted  upon  the  surface  of  the  body;  2d,  by  injuries  inflicted 
through  the  medium  of  the  bronchi ;  and  3d,  by  infection. 

By  injuries  inflicted  upon  the  surface  of  the  body  I  mean  that 
general  chilling  of  the  surface  which  results  from  exposure  to  cold. 
That  this  is  a  frequent  cause  of  bronchial  and  pulmonary  inflammation 
is  well  known. 

A  more  important  agent  in  the  production  of  phthisis  than  the 
preceding  is  the  injurious  irritation  of  the  lungs  through  the  medium 
of  the  bronchi.  The  bronchia'l  mucous  membrane,  communicating  as 
it  does  with  the  external  air,  is  especially  liable  to  injury,  and  the 
extreme  frequency  with  which  the  development  of  phthisis  is  preceded 
or  accompanied  by  successive  attacks  of  bronchial  catarrh  is  a  well 
established  clinical  fact,  the  important  bearing  of  which   upon  the 
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successful  treatment  of  the  disease  it  would  be  difficult  to  over-estimate. 
In  considering  bronchial  catarrh  as  a  cause  of  phthisis,  it  is  important 
to  bear  in  mind  how  greatly  the  occurrence  and  character  of  this 
catarrh  are  influenced  by  the  existence  of  scrofula. 

In  other  cases,  injuries  inflicted  through  the  medium  of  the  bronchi 
appear  to  exercise  their  influence  directly  upon  the  inner  surface  of 
the  air-vesicles  without  producing  any  inflammation  of  the  bronchial 
mucous  membrane.  This  is  probably  a  very  important  way  in  which 
such  injuries  cause  phthisical  consolidation  of  the  lung. 

The  prominent  position  which  these  injuries  inflicted  through  the 
medium  of  the  bronchi  occupies  in  the  causation  of  phthisis,  is  shown 
by  the  fact  that  the  lung-consolidation  in  this  disease  is,  for  the  most 
part,  lohulated  in  its  distribution.  Groups  of  air- vesicles  communi- 
cating with  the  terminal  bronchioles  become  implicated,  and  thus  are 
produced  lobular  lesions.     (Fig.  138.)     This  lobulated  distribution 

Fig.  138. 


Acute  Phthisis. — A  transverse  section  of  a  terminal  bronchus  (air-passage)  and  the  surround- 
ing alveoli. — Showing  the  lobulated  character  of  the  pulmonary  consolidation.  6,  cavity  of 
bronchus  containing  a  little  mucus,    v,  a  bloodvessel.     X  jOj  reduced  J^. 


of  the  phthisical  consolidation  is  exceedingly  characteristic,  and  even 
in  those  acute  cases,  in  which,  owing  to  the  rapid  and  extensive  im- 
plication of  the  lung,  the  consolidation  may  to  the  naked  eye  appear 
almost  uniform  (like  a  croupous  pneumonia),  the  microscope  will 
usually  reveal  a  lobular  character. 
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The  last  method  by  which  injuries  may  be  inflicted  upon  the  lungs 
is  by  means  of  infection.  By  this  is  understood  the  property  pos- 
sessed by  certain  inflammatory  products — especially  by  those  which 
have  become  caseous — of  exercising  an  injurious  influence  upon  the 
immediately  adjacent,  and  also  upon  distant  tissues,  and  so  leading 
to  the  development  of  secondary  inflammations.  (See  "  Infective 
Inflammations.")  Phthisical  consolidation  of  the  lung  frequently 
possesses,  to  a  greater  or  less  extent,  this  infective  property,  as  a 
consequence  of  which  the  consolidation  tends  to  spread  and  involve 
larger  areas  of  the  pulmonary  tissue  ;  and  also,  owing  to  the  absorp- 
tion and  dissemination  of  infective  particles,  it  tends  to  cause  second- 
ary inflammatory  processes  in  its  vicinity  or  in  more  distant  parts. 
T.ii  infective  property  is  precisely  similar  to  that  which  has  been 
seen  to  exist  in  the  focus  of  infection  in  acute  tuberculosis  ;  but 
whereas  in  this  disease  the  dissemination  of  the  infective  particles 
takes  place  by  means  of  the  bloodvessels,  in  the  more  limited  pro- 
cesses which  occur  in  phthisis  it  is  eff'ected  principally  by  the  lym- 
phatic vessels  and  serous  canals.  It  is  this  more  limited  infection 
which  gives  rise  to  many  of  the  nodules  of  induration  which  are  so 
frequently  met  with  in  phthisical  lungs.  The  infective  process  usually 
supervenes  upon  pre-existing  phthisis. 

There  remains  still  one  other  factor  which  has  a  most  important 
influence  upon  the  causation  of  phthisis — the  general  health  of  the 
iiidioidnal.  That  the  development  and  progress  of  phthisis  is  greatly 
influenced  by  the  state  of  the  general  health  is  well  known.  That 
this  should  be  so,  will  be  readily  understood  if  the  inflammatory 
nature  of  the  disease  be  kept  in  view,  inasmuch  as,  in  all  cases,  the 
susceptibility  of  a  living  tissue  to  injury  is,  cceteris  paribus,  greater, 
and  the  power  of  recovering  itself  from  the  eflect  of  the  inflammation 
less,  the  lower  the  standard  of  the  general  health. 

Varieties  of  Phthisis.— In  conclusion,  allusion  must  be  made  to 
the  different  varieties  of  pulmonary  phthisis.  How  far  is  a  subdi- 
vision of  the  disease  into  different  j>cf,thologioal  varieties  admissible  ? 
Although  the  variations  observed  in  the  physical  characters  of  phthi- 
sical lungs  and  also  in  the  clinical  history  of  the  disease,  have  led  to 
its  subdivision  into  diff"erent  kinds,  it  appears  to  me  that  there  are  no 
pathological  grounds  for  any  such  subdivision.  The  variations  ob- 
served in  the  clinical  history  of  phthisis  and  in  the  physical  charac- 
ters of  phthisical  lungs  are,  I  think,  mainly  to  be  ascribed  to  variations 


33-i  PREPARATION    AND    MOUNTING    OF    SPECIMENS. 

in  the  duration  and  intensity  of  the  inflammatory  processes  which 
give  rise  to  the  pulmonary  consolidation,  and  also  to  the  parts  which 
primary  pulmonary  inflammation,  bronchial  inflammation,  and  infec- 
tion, play  respectively  in  the  causation  of  the  disease.^ 


CHAPTER  XLVIL 

THE  PREPARATION  AND   MOUNTING-  OF  SPECIMENS. 

In  this,  the  concluding  chapter,  it  is  proposed  to  describe  very  briefly 
the  more  common  methods  of  preparing  and  mounting  specimens  for 
microscopical  examination.  It  is  not  intended  to  give  an  account  of 
those  various  and  complex  methods  of  investigation  which  are  required 
for  minute  histological  research,  but  merely  to  describe  those  more 
easy  ones  which  suffice  in  the  great  majority  of  cases  for  the  recog- 
nition of  the  structural  alterations  met  with  in  disease.  In  order  to 
be  as  brief  as  possible,  those  methods  only  will  be  described  which  I 
believe  to  be  the  most  readily  available  and  at  the  same  time  to  yield 
the  most  satisfactory  results.  The  subject  Avill  be  treated  under  the 
following  heads  :  1st.  The  ^Examination  of  Specimens  whilst  fresh  ; 
2d.  The  Hardening  of  Specimens  ;  3d.  The  Making  of  Sectio7is  ; 
4th.    Staining;     5th  Preservation  and  Mounting. 

The  Examination   of    Specimens  whilst  Fresh. 

Very  much  may  be  learnt  from  the  examination  of  specimens  in 
their  fresh  state  before  they  have  been  submitted  to  any  hardening 
process.  The  examination  may  be  conducted  either  by  making  thin 
sections  of  the  tissue  with  a  Valentin's  knife,  or  by  cutting  off"  a  minute 
portion  and  tearing  it  to  pieces  with  fine  needles.  Tne  specimen  pre- 
pared in  either  of  these  ways  may  be  examined  in  a  .75  per  cent, 
solution  of  chloride  of  sodium,  or  in  glycerine.  Thin  membranous 
structures  may  be  examined  by  simply  spreading  them  out  in  a  drop 

'   For  a  more  complete  account  of  Pulmonary  Phthisis,  see — "The  Pathok\t):y 
of  Pulmonary  Consumption,"  by  the  Author,  1878. 
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of  water  placed  upon  the  glass  slide,  and  then  covering  them  with 
glycerine. 

The  method  of  making  sections  of  organs  whilst  fresh  with  a 
Valentin's  knife  is  an  exceedingly  easy  and  useful  way  of  at  once 
ascertaining  in  the  post-mortem  room  the  existence  of  the  more  marked 
structural  changes.  The  knife  should  be  well  wetted  with  water,  and 
then  drawn  rajidly  through  the  substance  of  the  organ.  The  section 
thus  obtained  is  gently  washed  in  water  before  being  examined  in 
saline  solution  or  glycerine.  A  rough  examination  of  the  liver,  kid- 
neys, and  lungs  is  in  this  way  readily  made. 

The  muscular  fibres  of  the  heart  and  tumors  may  be  examined  by 
the  process  of  teasing.  This  process,  however,  is  usually  more  readily 
effected  after  the  specimen  has  keen  kept  in  Muller's  fluid  or  in  a 
solution  of  bichromate  of  potash  in  the  manner  to  be  hereafter  de- 
scribed. In  the  examination  of  tumors,  much  may  be  learnt  by  gently 
scraping  the  freshly-cut  surface  with  a  knife  and  examining  in  glyce- 
rine the  elements  which  are  thus  separated. 

The  Hardening  of  Specimens. 

In  order  t)  make  a  complete  and  satisfactory  examination  of  dis- 
eased structures,  it  is  in  almost  all  cases  necessary  to  submit  them  to 
a  process  of  hardening.  By  this  process  they  are  so  altered  that  fine 
sections  of  them  can  be  made,  and  the  sections  are  also  rendered  more 
fit  for  permanent  preservation  than  are  those  obtained  from  tissues  in 
their  fresh  state.  Numerous  substances  have  been  employed  as 
hardening  agents.  Those,  however,  which  are  the  most  generally 
valuable  are  Miiller^s  fluid,  chromic  acid,  bichromate  of  potash,  and 
alcohol. 

3IuUer^s  Fluid. — Of  all  hardening  agents  this  is  the  most  satis- 
factory and  the  one  most  generally  applicable.     It  is  prepared  in  the 
following  way : — 
Take  of — 

Potassium  Bichromate 2  parts. 

Sodium  Sulphate  ..." 1  part, 

Water 100  parts. 

Dissolve. 

The  tissue  should  be  kept  in  this  solution  for  from  one  to  two  weeks, 
and  then  placed  in  common  alcohol  for  two  or  three  days,  after  which 
it  is  ready  for  making  sections. 
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The  advantages  of  Miiller's  fluid  are  that  it  alters  the  macroscopi- 
cal  characters  of  tissues  less  than  other  hardening  agents,  and  its 
penetrating  powers  are  so  great  that  it  is  not  necessary  to  cut  the  tis- 
sue up  into  small  pieces,  but  the  whole  organ  may  be  placed  in  it. 
The  tissue  may  be  kept  in  it  longer  without  injury  than  in  other 
aqueous  solutions. 

Miiller's  fluid  is  also  valuable  for  the  maceration  of  tissues  which 
are  to  be  examined  by  teasing — as  tumors,  muscle,  etc.  Its  action 
tends  to  facilitate  the  isolation  of  the  elements. 

Cliromic  Acid. — This  is  less  generally  applicable  than  the  pre- 
ceding. It  should  be  used  in  aqueous  solution — strength  one-sixth 
per  cent.  It  is  important  to  employ  the  solution  in  large  quantities 
— from  six  to  ten  fluidounces  for  each  specimen.  The  tissue  must  be 
cut  with  a  sharp  razor  into  small  pieces — not  much  larger  than  a 
hazel-nut — before  it  is  placed  in  the  solution.  The  hardening  is 
usually  completed  in  from  five  to  eight  days.  It  is  hastened  by 
renewing  the  solution.  If  kept  too  long  in  the  solution  the  tissue 
becomes  brittle.  All  tissues  which  have  been  hardened  in  chromic 
acid  should  be  placed  in  common  alcohol  for  about  twenty-four  hours 
before  sections  are  made.  Chromic  acid  is  preferable  for  hardening 
skin  and  mucous  membranes. 

•  Bichromate  of  Potash. — This  agent  is  more  gradual  in  its  action 
than  chromic  acid,  and  produces  less  shrinking  of  the  tissue.  It  is 
especially  valuable  for  the  hardening  of  kidney,  bloodvessels,  nerve- 
tissue,  ovary,  and  some  other  structures.  It  is  often  advisable  to 
commence  the  hardening  with  bichromate  of  potash,  and  then  to  com- 
plete it  in  chromic  acid  or  common  alcohol.  The  bichromate  is  also 
valuable  for  the  maceration  of  tissues  which  are  to  be  examined  by 
teasing.  The  bichromate  should  be  used  in  aqueous  solution — strength 
about  two  per  cent.  It  penetrates  more  readily  than  the  chromic  acid, 
and  consequently  it  is  not  necessary  to  use  quite  such  small  pieces  of 
the  tissue.  The  tissue  must  be  kept  in  the  solution  from  two  to  three 
Aveeks,  the  solution  being  changed  every  four  days. 

Alcohol. — This  is  most  valuable  as  an  agent  for  the  completion  of 
the  hardening  of  tissues  which  have  been  previously  placed  in  Miiller's 
fluid,  chromic  acid,  or  in  bichromate  of  potash.  The  tissues  should  be 
kept  in  it  one  or  two  days.  Some  tissues,  however,  appear  to  harden 
better  if  they  are  at  once  placed  in  alcohol ;  amongst  these  are  the 
lymphatic  glands,  spleen,  and  testis.  Common  (methylic)  alcohol 
answers  for  all  these  purposes.     Lastly,  alcohol  must  be  employed 
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for  the  hardening  of  all  tissues  which  have  been  injected.  Absolute 
alcohol  is  often  necessary  for  the  completion  of  hardening  of  many- 
tissues. 

The  Softening  of  Tissues. — Some  tissues,  as  osseous  structures, 
tumors  which  have  become  calcified,  etc.,  require  to  be  softened  before 
sections  can  be  made.  This  may  be  effected  by  placing  them  in  the 
one-sixth  per  cent,  chromic  acid  solution,  to  each  six  ounces  of  which 
three  or  more  drops  of  concentrated  hydrochloric  acid  have  been 
added. 

The   Making   of  Sections. 

Although  various  instruments  have  been  contrived  for  making  sec- 
tions, the  one  which  answers  best  is  a  common  razor,  or  a  similar 
blade  firmly  fixed  in  a  wooden  handle.  The  usefulness  of  this  instru- 
ment is  much  increased  if  the  lower  surface  of  the  blade  be  ground 
perfectly  flat,  whilst  the  upper  is  made  slightly  concave. 

Hardened  tissues  from  which  sections  are  to  be  made  must  always 
have  first  been  placed  in  common  alcohol,  in  the  manner  already  de- 
scribed. In  making  the  section  the  blade  of  the  instrument  must  be 
kept  well  wet  Avith  common  alcohol,  and  the  section  when  cut  must  be 
placed  at  once  in  the  same  liquid. 

Imbedding. — Hardened  tissues  which  are  too  small  or  too  delicate 
to  be  held  in  the  hand  for  the  purpose  of  making  sections,  must  be  im- 
bedded. The  object  of  imbedding  is  to  fix  the  tissue  in  some  sub- 
stance which  can  not  only  be  readily  held,  but  which  can  also  be  easily 
cut  with  the  section-knife.  Various  substances  are  used  for  this  pur- 
pose. Of  these  the  one  which  is  most  generally  applicable  is  a  mix- 
ture of  white  wax  and  olive  oil.  Equal  quantities  of  pure  white  wax 
and  olive  oil  should  be  warmed  together  and  well  mixed,  and  the  mass 
when  cold  may  be  kept  and  used  as  required.  When  a  specimen  is  to 
be  imbedded,  a  small  case  of  paper  should  be  made  somewhat  larger 
t'.ian  the  specimen.  The  edges  of  the  paper  can  be  secured  with 
a  little  mucilage  or  with  a  pin.  The  mixture  of  wax  and  oil  is  then 
melted  and  the  paper  case  filled  with  it.  The  specimen  to  be  im- 
bedded— which  must  have  been  removed  from  the  common  alcohol — 
is  now  to  be  slightly  dried  on  blotting-paper  and  immersed  in  the 
melted  compound.  The  process  of  immersion  requires  a  little  care. 
The  specimen  should  be  placed  upon  the  point  of  a  fine  needle,  and 
as  soon  as  the  wax  commences  to  solidify  at  the  sides  of  the  case,  it 
22 
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must  be  dipped  beneath  the  melted  liquid  so  as  to  be  completel}^  cov- 
ered by  it.  The  needle  must  then  be  removed  by  giving  it  a  gentle 
twist  so  as  not  to  disturb  the  specimen.  When  the  -wax  is  cool  the 
paper  can  be  removed  and  the  mass  placed  in  common  alcohol.  Sec- 
tions can  be  made  from  it  when  convenient. 

Staining. 

When  the  section  has  been  made  and  placed  in  common  alcohol, 
in  the  manner  described,  it  is  usually  advisable  to  stain  it.  The 
object  of  staining  is  to  impart  to  the  different  portions  of  the  tis- 
sue different  shades  of  color,  so  that  its  structure  can  be  more  readily 
recognized.  The  substances  which  are  the  most  generally  applicable 
for  this  purpose  are  logivood  and  carmine.  Of  these,  logwood  is  the 
preferable,  inasmuch  as  it  is  not  only  diiferentiates  most  tissues  more 
completely,  but  it  is  a  much  more  agreeable  color  to  work  with. 

Staining  with  Logivood. — The  following  is  the  method  for  prepar- 
ing the  logwood  solution  recommended  by  Dr.  Klein:  — 

Talte  of— 

Extract.  Haematox. 6    grammes. 

Alumen 18  grammes. 

Mix  thoroughly  in  a  mortar. 

Add  gradually  whilst  stirring — 

Distilled  Water 28  cub.  cent. 

Filter. 
To  the  filtrate  add — 
Spirit.  Rect 1  drachm. 

The  solution  must  be  kept  in  a  stoppered  bottle  for  a  few  days 
before  being  used. 

For  staining,  several  (5-10)  drops  are  to  be  added  to  half  a  watch- 
glass  of  distilled  water.  The  thus  diluted  solution  should  be  filtered 
before  being  used.  Sections  which  have  been  removed" from  common 
alcohol  are  to  be  placed  in  the  dilute  solution  for  from  ten  to  twenty 
minutes,  and  then  to  be  washed  in  distilled  water. 

Gradual  Staining  ivith  Weak  Carmine. — In  staining  with  carmine 
two  methods  may  be  employed:  the  one  consists  in  using  a  strong 
solution,  so  as  to  stain  rapidly ;  the  other  in  staining  very  gradually 
with  a  much  less  concentrated  liquid.  Of  these,  the  method  of  grad- 
ual staining  with  weak  solutions  yields  the  most  satisfactory  results, 
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inasmuch  as  by  this  means  the  differentiation  of  the  tissue  is  rendered 
more  complete  than  when  the  coloration  is  rapidly  induced.  The 
process  of  rapid  staining  with  strong  carmine  is,  hov/ever,  the  most 
convenient,  and  it  yields,  in  most  cases,  sufficiently  satisfactory  re- 
sults. 

The  following  is  the  method  for  gradual  staining  recommended  by 
Dr.  Klein: — 

Talce  of— 

Powdered  Carmine 2  grammes. 

Rub  it  up  with  a  few  drops  of  Distilled  Water. 

Add — 

Liquor  Ammonias  fort 4  cub.  cent. 

Distilled  Water 48  cub.  cent. 

Mix  together  with  a  glass  rod,  and  filter. 
The  solution  to  be  kept  in  a  stoppered  bottle. 

For  staining,  take  one  drop  of  the  above  solution,  and  add  to  it 
from  nine  to  twelve  drops  of  distilled  water.  Sections,  which  have 
been  removed  from  common  alcohol,  to  be  placed  in  this  from  sixteen 
to  twenty-four  hours. 

Rapid  Staining  with  Strong  Oarmine. — To  stain  rapidly,  the  sec- 
tions may  be  placed  in  the  above  strong  solution  of  carmine  without 
the  addition  of  water.  In  this  case  the  strong  solution  of  carmine 
should  have  been  kept  exposed  to  the  air  for  a  sufficient  length  of 
time  to  allow  the  excess  of  ammonia  to  escape.  It  is  consequently 
advisable  to  have  two  bottles  of  strong  carmine  solution — one  for 
rapid,  and  the  other  for  gradual  staining. 

The  time  required  for  rapid  staining  is  from  thirty  seconds  to  five 
minutes.  This,  however,  will  vary  very  considerable  according  to 
the  nature  of  the  tissue  to  be  stained.  A  knowledge  of  the  amount 
of  time  which  yields  the  best  results  will  be  readily  learnt  by  a  little 
practice.  ^ 

The  sections  when  removed  from  the  carmine  staining  solution  must 
be  washed  for  a  few  seconds  in  distilled  water  containing  one-quarter 
per  cent,  of  acetic  acid. 

Preservation   and  Mounting. 

When  the  section  has  been  stained,  it  is  ready  to  be  prepared  for 
mounting  permanently.     The   two  substances  in   which  tissues   are 
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most  commonly  mounted  are  glycerine  and  Dammar  varnish.  Of 
these,  the  latter  should  be  employed  in  all  cases  in  which  the  preser- 
vation of  the  section  is  intended  to  be  permanent.  Many  tissues, 
however,  yield  more  satisfactory  results  when  examined  in  glycerine  ; 
but  they  cannot  be  preserved  in  this  liquid  for  any  great  length  of 
time  without  undergoing  some  alteration. 

The  methods  of  mounting  in  Dammar  varnish  and  glycerine  must 
be  described  separately. 

Mounting  in  Dammar  Varnish. — When  the  section  is  to  be  mounted 
in  Dammar — it  having  been  already  stained  and  washed — it  must  first 
be  placed  in  absolute  alcohol  for  about  a  quarter  of  an  hour.  From 
the  alcohol  it  must  be  transferred  to  oil  of  cloves,  the  superfluous 
alcohol  having  been  first  removed  from  the  section  by  blotting-paper. 
In  the  oil  of  cloves  it  becomes,  in  a  few  seconds,  quite  transparent. 
The  superfluous  oil  must  be  removed  by  blotting-paper,  and  the  section 
is  then  ready  for  mounting  in  the  Dammar  varnish.  If  more  convenient, 
it  may  be  kept  for  one  or  two  days  in  the  oil  of  cloves  before  it  is 
mounted  in  the  Dammar.  In  order  to  make  the  specimen  still  more 
secure,  a  layer  of  the  varnish  may  be  placed  round  the  edge  of  the 
covering  glass  a  few  days  after  the  section  has  been  mounted. 

The  following  is  the  method  of  preparing  the  Dammar  varnish : — 

Talce  of— 

Gum  Dammar  in  powder  J  oz.,  and  dissolve  it  in  Turpentine  IJ  oz. 

Filter. 
Gum  Mastic  |  oz.,  and  dissolve  it  in  Chloroform  2  oz.  Filter. 

Mix  the  two  filtered  solutions,  and  again  filter. 

3Iounting  in  Crlycerine. — When  the  section  is  to  be  mounted  in 
glycerine  no  further  preparation  is  necessary.  It  is  simply  washed 
in  distilled  water  and  at  once  transferred  to  a  drop  of  strong  glycerine 
upon  the  slide.  The  edges  of  the  covering  glass  must  be  fastened 
down  with  some  cementing  liquid.  The  Dammar  varnish  answers 
exceedingly  well  for  this  purpose. 
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ABSCESS,  211 
in  connective  tissue,  257 

of  bone,  259 

of  brain,  303 

of  kidneys,  290 

of  liver,  286 

of  lungs,  309 

of  lymphatic  glands,  273 
Acute  miliary  tuberculosis,  220 
Adenomata,  134 

of  mammary  gland,  134 

of  mucous  membranes,  136 
Adeno-myxoma,  134 

sarcoma,  135 
Adipose  tissue,  atrophy  of,  33 

growth  of,  44 
Alimentary  canal,  lardaceous  degenera- 
tion of,  78 
Amyloid  degeneration,  see  "Lardaceous 

degeneration."  , 

Anaemia,  local,  166 

splenica,  196 
Angiomata,  129 
Aneurism,  from  arteritis,  265 

embolism,  191 
Arteries ,  atheroma  of,  264 

calcification  of,  83 

fatty  degeneration  of,  55 

inflammation  of,  264 

in  chronic  Bright's  disease,  301 

in  syphilis,  249 

terminal,  167 
Atheroma,  264 
Atroi3hy,  33 

causes  of,  35 

numerical,  34 

physical  characters  of,  38 

simple,  33 

of  adipose  tissue,  33 


BACTERIA,  240 
Blood,  as  cause  of  disease,  1 8 
alteration  of,  in  malignant  growths, 

98 
ante-mortem     coagulation    of,     see 

"Thrombosis." 
post-mortem  coagulation  of,  181 
Blood-corpuscles,  as  source  of  new  for- 
mations, 102 


Blood-corpuscles — 

as  source  of  pus,  211 

emigration  of,  in  inflammation,  202 

exudation  of,  in  mechanical  hyperse- 
mia,  173 
Blood-cysts,  147 
Bloodvessels,  calcification  of,  83 

changes  in,  in  inflammation,  210 
in  local  anaemia,  167 

fatty  degeneration  of,  55 

inflammation  of,  264 

lardaceous  degeneration  of,  70,  73 

new  formation  of,  see  "Angiomata," 
Bone,  atrophy  of,  39 

caries  of,  261 

inflammation  of,  259 

necrosis  of,  260 

sclerosis  of,  260 
Brain,  abscess  of,  303 

embolism  in,  194 

fatty  degeneration  of,  see  "  Cerebral 

.    softening." 

inflammation  of,  302 

inflammatory  softening  of,  303 

softening  of,  from  embolism,  194 

red  softening  of,  63,  194 

sclerosis  of,  303 

thrombosis  of,  194 

tubercle  of,  229,  230 

white  softening  of,  62 

yellow  softening  of,  63 
Brown  atrophy  of  heart,  60 

induration  of  lungs,  176 


CACHEXIA,  cancerous,  97 
Calcareous  degeneration,  80 
of  arteries,  83 
Cancer,  see  "  Carcinoma." 
Capillaries,  fatty  degeneration  of,  57 
Carcinoma,  149 

adenoid,  161 

bloodvessels  of,  151 

cells  of,  149 

clinical  characters  of,  161 

colloid,  156 

development  of,  151 

encephaloid,  155 

epithelial,  157 

lymphatics  of,  151 
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Carcinoma — 

melanotic,  153 

osteoid,  153 

scirrhiis,  153 

secondary  clianges  in,  153 

stroma  of,  150 

structure  of,  149 

varieties  of,  153 
Carcinomata,  149 
Caries,  261 

Carmine  for  staining,  338 
Cartilage,  erosion  of,  253 

inflammation  of,  252 
Caseation,  54 

of  products  of  scrofulous  inflamma- 
tion, 218 

of  tubercle,  227 
Caseous    masses,    pathological    signifi- 
cance of,  55 
Catarrh,  277 
Cell,  as  seat  of  nutrition,  20 

definition  of,  25 

limiting  membrane  of,  21 

nucleus  of,  22,  23 

protoplasm  of,  21,  23 
Cells,  constitution  of,  20 

genesis  of,  23 

"indifferent,"  102 

multiplication  of,  24 

physiology  of,  22 
Cell-wall,  nature  of,  22 
Cerebral  softening,  61 
Cicatricial  tissue,  257 
Cirrhosis,  biliary,  288 

of  liver,  287 
Clots,  ante-mortem,  182 

post-mortem,  181 
Cloudy  swelling,  206 
Colloid  cancer,  156 

degeneration,  64 

of  muscle,  66 
Condylomata,  132 
Congestion,  see  "  Hypersemia." 
Connective  tissue,  fatty  infiltration  of,  44 

inflammation  of,  254 

suppui'ation  of,  257 
Cornea,  inflammation  of,  253 
Corpora  amylacea,  78 
Corpuscles,  exudation,  53 
Croup,  281 
Cystic-sarcoma,  139 
Cysts,  163 

classification  of,  165 

modes  of  origin  of,  163 

secondary  changes  in,  164 

strjicture  of,  164 


DAMMAR  varnish  for  mounting,  340 
Degeneration,  41 
amyloid,  see  "  Lai'daceous." 
calcareous,  80 
causes  of,  41 


Degeneration — 
colloid,  65 
fatty,  43 
lardaceous,  67 
mucoid,  64 
pigmentary,  84 

Diphtheria,  281 

Disease,  definition  of,  17 

Dysentery,  282 


EMBOLISM,  187 
as  cause  of  aneurism,  191 
in  brain,  194 
results  of,  190 
Emigration  of  white  blood-corx^uscles  in 

inflammation,  202 
Emphysema,  39 
Encephaloid  cancer,  155 
Enchondromata,  114 
Enchondroses,  116 
Endocarditis,  267 
acute,  268 
chronic,  270 
ulcerative,  269 
Epithelioma,  157 

cylindrical,  161 
Epulis,  112,  147 
Exostoses,  135 
Exudation  corpuscles,  53 
Exudation  in    inflammation,    cause    of, 
209 
of    liquor    sanguinis   in   inflamma- 
tion, 204 
in  mechanical  hypersemia,  172 


FAT,  absorption  of,  54 
as  cause  of  embolism,  IBS 
source  of,  in  fatty  degeneration,  43 
infiltration,  47 
Fatty  degeneration,  43 
causes  of,  44 
of  arteries,  55 
of  brain,  62 
of  capillaries,  57 
of  heart,  58 
of  kidneys,  59 
of  muscle,  57 
infiltration,  47 

of  connective  tissue,  44 
of  heart,  49 
of  liver,  49 
of  muscle,  47 
Fibroid  induration,  as  result  of  inflam- 
mation, 214 
of  mechanical  hypercemia, 

174 
of  syphilis,  246 
of  heart,  271 
Fibromata,  110 

Fibroplastic,    tumor,    see    ' '  Sarcomata, 
spindle-celled." 
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GANGRENE,  see  "Necrosis, 
senile,  32 
Genesis  of  cells,  23 
Giant  cells,  2^ 
Glioma,  144 

Glomerulo-nepliritis,  297 
Gluge,  corpuscles  of,  53 
Gray  degeneration,  304 
Gnmmata,  247 


H^MATOIDIN,  85 
Hfetnorrliagic  infarct,  192 
Heart,  brown  atrophy  of,  60 

changes  in  pyrexia,  92 

fatty  degeneration  of,  58 
infiltration  of,  49 

fibroid  induration  of,  271 

inflammatiou  of,  267 
Heterology,  104 
Hodgkin's  disease,  125 
Homology,  104 
Horns,  132 
Hypersemia,  168 

active,  168 

as  cause  of  new  growth,  94 

mechanical,  171 

of  liver,  174 
Hyperaemia  of  lungs,  176 

post-mortem  appearances,  of,  176 
Hyperplasia,  95 
Hyi)ertrophy,  95 


INFARCT,  192 
1     Infiltrations,  42 
Infiltration,  fatty,  47 
Inflammation,  200 

acute,  213 

alterations  in  nutrition  in,  20-5 

as  cause  of  necrosis,  27 

causes  of  blood-stasis  in,  208 

changes  in  the  bloodvessels  and  cir- 
culation in,  200 

chronic,  214 

croupous,  279" 

diphtheritic,  279 

emigration  of  red   blood-corpuscles 
in,  203 
of  white   blood-corpuscles    in, 
202 

exudation  of  liquor  sanguinis  in,  204 

fibrinous,  279 

formation  of  pus  in,  211 

idiopathic,  215 

infective,  215 

scrofulous,  218 

specific,  216 

stasis  in,  202 

terminations  of,  216 

traumatic,  215 

varieties  of,  213 

of  arteries.  264 


Inflammation — 

of  bloodvessels,  264 

of  bone,  259 

of  brain  and  spinal  cord,  302 

of  cartilage,  252 

of  common  connective  tisstie,  254 

of  cornea,  253 

of  heart,  267 

of  kidneys.  290 

of  liver,  286 

of  lungs,  305 

of  lymphatic  structures,  273 

of  mucous  membranes,  277 

of  serous  membranes,  283 

of  veins,  266 
Inflammatory  new  formations,  nature  of, 
95 

fever,  see  "Surgical  Fever." 

stasis,  202 
Interstitial  hepatitis,  286 

nephritis,  291,  298 

pneumonia,  314 
Intestine,  lardaceous  degeneration  of,  77 

tuberculosis  of,  232 

typhoid  ulceration  of,  276 


KIDNEY,  abscess  of,  29'0 
fatty  degeneration  of,  61 
inflammation  of,  290 
interstitial  nephritis,  298 
lardaceous  degeneration  of,  73 
ieukgemic  growth  in,  199 
surgical,  291 
scarlatinal  nephritis,  297 
suppurative  nephritis,  291 
tubal  nephritis,  293 


LARDACEOUS  degeneration,  67 
of  alhnentary  canal,  77 
of  kidneys,  73 
of  liver,  72 

of  lymphatic  glands,  77 
of  spleen,  76 
substance,  nature  of,  68 

reactions  of,  69 
source  of,  71 
Leucocytosis,  195 
Leukfemia,  195 

Leuksemic  growths  in  kidney,  199 
in  liver,  199 

in  lymphatic  glands,  198 
in  spleen,  198 
Lipomata,  113 
Liver,  abscess  of,  286 

acute  inflammation  of,  286 
acute  yellow  atrophy  of,  290 
changes  in,  in  pyrexia,  92 
cirrhosis  of,  287 
fatty  infiltration  of,  49 
lardaceous  degeneration  of,  72 
leukaemic  growths  in,  199 
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Liver — 

nutmeg,  174 

sypliilitic  growths  in,  251 
Logwood  for  staining,  33S 
Lungs,  abscess  of,  309 

bronclio-pneumouia,  310 

brown  induration  of,  176 

Lungs,  catarrhal  pneumonia,  310 

cirrhosis  of,  see  "Interstitial  Pneu- 
monia." 
croupous  pneumonia,  305 
emphysema  of,  39 
gangrene  of,  309 
inflammation  of,  305 
interstitial  pneumonia,  314 
pigmentation  of,  88 
phthisis,  320 
tuberculosis  of,  233 
Lymphadenoma,  see  "  Lymphoraata." 
Lymphatic     glands,     inflammation     of, 
acute,  273 
chronic,  274 
lardaceous  degeneration  of,  77 
leukaemic  growths  in,  198 
non-inflammatory  enlargement 

of,  see  "  Lymphomata." 
scrofulous,  274 
tuberculosis  of,  231 
structures,  inflammation  of,  in  ty- 
phoid fever,  275 
Lymphomata,  122 
Lympho-sarcoma,  124 


MALIGNANCY,  105 
cachexia  as  evidence  of,  97 
difi'erent  degrees  of,  106 
multiplicity  as  evidence  of,  97 
recurrence  after  removal  as  evidence 

of,  98 
secondary  growths  as  evidence  of, 
98 
Mammary  gland,  adenoma  of,  134 
adeno-fibroma  of,  135 
adeno-sarcoma  of,  135 
cystic-sarcoma  of,  136 
scirrhus  of,  154 
Melansemia,  87 
Melanin,  86 
Melanotic  cancer,  153 

sarcoma,  141 
Melanosis,  see  "Melanotic  Sarcoma." 
Meningitis,  tubercular,  229 
Metamorphoses,  41 
Mollities  ossium,  262 
Molluscum  fibrosum,  111 
Mortification,  see  "  Necrosis." 
Mounting  of  specimens,  339 
Mucoid  degeneration,  64 
Mucous  membranes,  adenomata  of,  136 
catarrhal  inflammation  of,  27" 
croupous    inflammation  of,  279 
fibrinous  inflammation,  279 


Mucous  membranes — 

tuberculosis  of,  232 
Milller's  fluid,  335 
Mummification,  29 
Muscle,  fatty  degeneration  of,  57 

fatty  infiltration  of,  47 

in  typhoid  fever,  66 
Myeloid  tumor,  146 
Myelitis,  303 
Myocarditis,  270 
Myomata,  127 
Myoma  of  litems,  128 
Myxomata,  120 


NECROBIOSIS,  34 
Necrosis,  26 
causes  of,  26 
evidences  of,  28 
terminations  of,  31 
Nephritis,    see    "Inflammation   of   Kid- 
ney." 
New  formations,  94 

Nervous   system,    as   cause  of  atrophy, 
37 
disease,  19 
Neuromata,  128 
Nucleoli,  22 
Nucleus,  22 

function  of,  23 
Nutrition,  arrested,  26 
definition  of,  18 
impaired,  33 
increased,  93 


OSTEOMALACIA,  262 
Osteomata,  118 
Osteo-chondroma,  116 
Osteoid  sarcoma,  143 
Osteophytes,  119 


PAPILLOMATA,  130 
Periostitis,  260 
Pia  mater,  tuberculosis  of,  229 
Phlegmasia  dolens,  186 
Phthisis,  pulmonary,  320 

"colliers',"  89,  317 
etiology  of,  331 
histology  of,  321 
older  doctrines  respecting,  320 
pathology  of,  327 
.tubercle  in,  321 
varieties  of,  333 
Pigment,  source  of,  84 
Pigmentary  degeneration,  84 
Pigmentation,  false,  87 
of  lungs,  88 
of  sputum,  88 
Pneumonia,  broncho  or  catarrhal,  310 
croupous,  305 
hypostatic,  314 
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Pneumonia — 

interstitial  or  chronic,  314 
Post-mortem  staining,  30 
Protoplasm,  21,  23 

coagulation  of,  after  death,  31 
Psammoma,  112 
Pus,  characters  of,  211 

origin  of,  211 
Pulmonary  phthisis,  see  "Phthisis  pul- 
monary." 
Py£emia,  238 

pathology  of  metastatic  abscesses  in, 
244 

relation  of,  to  septicaemia, '244 
Pyrexia,  tissue  changes  in,  91 


REGENERATION,  94 
Rickets,  262 
Rigor  mortis,  30 

nature  of  change  in  muscle  in,  31 


i^OAGO  spleen,"  76 
U  Sarcomata,  137 
alveolar,  145 
clinical  characters  of,  147 
cystic,  139 
melanotic,  141 
myeloid,  146 
osteoid,  143 
round-celled,  144 
spindle-celled,  140 
Scarlatina,  kidney  changes  in,  297 
Scirrhus  cancer,  153 
Sclerosis  of  bone,  260 

of  nerve,  304 
Scrofulous  inflammation,  218 
Senile  gangrene,  28 
Septicaemia,  238 

bacteria  in,  240 
nature  of  poison,  239 
relation  to  pyaemia,  243 
Serous  effusion,  as  result  of   inflamma- 
tion, 204,  214 
of  mechanical  hypersemia,  172 
Serous    membranes,    inflammation     of, 

283 
Slough,  separation  of,  32 
Specimens,  examination  of,  whilst  fresh, 
334 
hardening  of,  335 
imbedding  of,  337 
making  sections  of,  337 
mounting  of,  340 

preservation  and  mounting  of,  339 
softening  of,  337 
staining  of,  338 
Spinal  cord,  inflammation  of,  302 

sclerosis  of,  304 
Spleen,  lardaceous  degeneration  of,  76 
leuksemic,  198 


Spleen — 

in  typhoid  fever,  275 
Splenic  anaemia,  196 
Staining  of  sections,  338 
Suppuration,  211 
Syphilis,  246 

arterial  changes  in,  249 

fibroid  changes  in,  246 

gummata  in,  247 

nature  of  lesions  in,  246 


THROMBOSIS,  177 
causes  of,  177 

results  of,  185 
Thrombus,  182 

organization  of,  183 

softening  of,  184 
Traumatic  fever,  239 
Tumors,  96 

classification  of,  109 

constitutional  predisposing   causes 
of,  96 

envelopment  of,  101 

direct  exciting  causes  of,  100 

etiology  of,  96 

origin  of,  from  emigrant  cells,  98 

relation  of,  to  the  surrounding  tis- 
sues, 104 

retrogressive  changes  in,  105 
Tubercle,  220 

history  of,  224 

in  pulmonary  phthisis,  414 

older  doctrines  respecting,  220,  320 
Tuberculosis,  acute,  220 

artificial  production  of,  221 

giant  cells  in,  224 

infective  nature  of,  221 

limited  to  single  organs,  227 

nature  of  lesions  in,  223 

of  lungs,  233 

of  lymphatic  glands,  231 

of  mucous  membranes,  232 

of  pia  mater,  229 

source  of  infection  in,  223 
Tubercular  meningitis,  229 
Typhoid  fever,  275 

muscular  change  in,  66 


ULCERATION,    tubercular,   of    intes- 
tine, 233 
typhoid,  of  intestine,  276 
Uterus,  myoma  of,  128 


yACUOLATION,  24 
Veins,  inflammation  of,  266 


'ARTS,  132 
Wens,  111 
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medical  literature  of  both  hemispheres.  Thus  taken  together,  the  "Journal"  and 
the  "News  and  Abstract"  combine  the  advantages  of  the  elaborate  preparation 
that  can  be  devoted  to  the  Quarterly  with  the  prompt  conveyance  of  intelligence  by 
the  Monthly;  while,  the  whole  being  under  a  single  editorial  supervision,  the  sub- 
scriber is  secured  against  the  duplication  of  matter  inevitable  when  periodicals  from 
different  sources  are  taken  together. 

The  periodicals  thus  offered  at  this  unprecedented  rate  are  universally  known  for 
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their  high  professional  standing. 

THi:  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 

Edited  by  I.  MINIS  HAYS,  M.D., 
for  more  than  half  a  century  has  maintained  its  position  in  the  front  rank  of  the 
medical  literature  of  the  world.  Cordially  supported  by  the  profession  of  America,  it 
circulates  -wherever  the  language  is  read,  and  is  universally  regarded  as  the  national 
exponent  of  American  medicine — a  position  to  -which  it  is  entitled  by  the  distinguished 
names  from  every  section  of  the  Union  which  are  to  be  found  among  its  collaborators.* 
It  is  issued  quarterly,  in  January,  April,  July,  and  October,  each  number  containing 
about  three  hundred  octavo  pages,  appropriately  illustrated  wherever  necessary.  A 
large  portion  of  this  space  is  devoted  to  Original  Communications,  embracing  papers 
from  the  most  eminent  members  of  the  profession  throughout  the  country. 

Following  this  is  the  Review  Department,  containing  extended  reviews  by  com- 
petent writers  of  prominent  new  works  and  topics  of  the  day,  together  with  numerous 
elaborate  Analytical  and  Bibliographical  Notices,  giving  a  fairly  complete  survey  of 
medical  literature. 

Then  follows  the  Quarterly  Summary  of  Improvements  and  Discoveries 
IN  THE  Medical  Sciences,  classified  and  arranged  under  difi'erent  heads,  and  furn- 
ishing a  digest  of  medical  progress,  abroad  and  at  home. 

Thus  during  the  year  1880  the  "Journal"  contained  67  Original  Communications, 
mostly  elaborate  in  character,  170  Reviews  and  Bibliographical  Notices,  and  147  articles 
in  the  Quarterly  Summaries,  illustrated  with  47  wood  engravings. 

That  the  efforts  thus  made  to  maintain  the  high  reputation  of  the  "Journal"  are 
successful,  is  shown  by  the  position  accorded  to  it  in  both  America  and  Europe  as  the 
leading  organ  of  medical  progress : — 


This  is  tmiversally  acknowledged  as  the  leading 
American  Journal,  and  has  been  conducted  by  Dr. 
Hays  alone  until  1869,  when  his  son  was  associated 
with  him.  We  quite  agree  with  the  critic,  that  this 
journal  is  second  to  none  in  the  language,  and  cheer- 
fully accord  to  it  the  first  place,  for  nowhere  shall 
■we  find  more  able  and  more  impartial  criticism,  and 
nowhere  such  a  repertory  of  able  original  articles. 
Indeed,  now  that  the  "British  and  Foreign  Medico- 
Chirurgical  Review"  has  terminated  its  career,  the 
American  Journal  stands  without  a  rival. — London 
Med.  Times  and  Gazette,  Nov.  24,  1877. 

The  best  medical  journal  on  the  continent. — Bos- 
ton Med.  and  Surg.  Journal,  April,  1879. 

The  present  number  of  the  American  Journal  is 
an  exceedingly  good  one,  and  gives  every  promise 
of  maintaining  the  well-earned  reputation  of  the 
review.  Our  venerable  contemporary  has  our  best 
■wishes,  and  we  can  only  express  the  hope  that  it 
may  continue  its  work  with  as  much  vigor  and  ex- 
cellence tor  the  next  fifty  years  as  it  has  exhibited 
in  the  past. — London  Lancet,  Nov.  24, 1877. 


The  Philadelphia  Medical  and  Physical  Journal 
issued  its  first  number  in  1820,  and,  after  a  brilliant 
career,  was  succeeded  in  1827  by  the  American 
Joui'nal  01  the  Medical  Sciences,  a  periodical  of 
world-wide  reputation  ;  the  ablest  and  one  of  the 
oldest  periodical  sin  the  world — a  journal  which  has 
au  unsnllied  record. — Gross's  History  of  American 
Med^  Literature.    1876. 

The  best  medlcaljournaleverpublished  in  Europe 
or  America. — Va.  Med:  Monthly,  May,  1879. 

It  is  universally  acknowledged  to  be  the  leading 
American  medical  journal,  and,  in  our  opinion,  is 
second  to  none  in  the  language. — Boston  Med,  and 
Surg.  Journal,  Oct.  1877. 

This  is  the  medical  journalof  our  country  to  which 
the  American  physician  abroad  will  point  with  the 
greatest  satisfaction,"  as  reiiecting  the  state  of  medi- 
cal culture  in  his  country.  For  a  great  many  years 
it  has  been  the  medium  through  which  our  ablest 
writers  liave  made  known  their  discoveries  and 
observations.— ^drfre*.?  of  L.  P.  Ta.ndell,  M.D.,  he- 
fore  International  Med.  Congress,  Sept.  1876. 


And  that  it  was  specifically  included  in  the  award  of  a  medal  of  merit  to  the  Pub- 
lishers in  the  Vienna  Exhibition  in  1873. 

The  subscription  price  of  the  "American  Journal  of  the  Medical  Sciences" 
has  never  been  raised  during  its  long  career.  It  is  still  Five  Dollars  per  annum  ; 
and  when  paid  for  in  advance,  the  subscriber  receives  in  addition  the  "Medical 
News  and  Abstract,"  making  in  all  nearly  2000  large  octavo  pages  per  annum,  free 
of  postage. 

n. 

THE  MEDICAL  NEWS  AND  ABSTRACT. 

Thirty-eight  years  ago  the  "Medical  News"  was  commenced  as  a  monthly  to 
«onvey  to  the  subscribers  of  the  "American  Journal"  the  clinical  instruction  and 

*  Communications  are  invited  from  gentlemen  in  all  parts  of  the  country.  Articles  inserted  by  the 
j.Bditor  are  liberally  paid  for  by  the  publishers. 
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current  information  which  could  not  be  accommodated  in  the  Quarterly.  It  consisted 
of  sixteen  pages  of  such  matter,  together  with  sixteen  more  known  as  the  Library 
Department  and  devoted  to  the  publishing  of  books.  With  the  increased  progress  of 
science,  however,  this  was  found  insufficient,  and  some  years  since  another  periodical, 
known  as  the  "Monthly  Abstract,"  was  started,  and  was  furnished  at  a  moderate 
price  to  subscribers  to  the  "American  Journal."  These  two  monthlies  have  been 
consolidated,  under  the  title  of  "The  Medical  News  and  Abstract,"  and  are 
furnished  free  of  charge  in  connection  with  the  "American  Journal." 

The  "News  and  Abstract"  consists  of  64  pages  monthly,  in  a  neat  cover.  It 
contains  a  Clinical  Department  in  which  will  be  continued  the  series  of  Original 
American  Clinical  Lectures,  by  gentlemen  of  the  highest  reputation  through- 
out the  United  States,  together  with  a  choice  selection  of  foreign  Lectures  and 
Hospital  Notes  and  Gleanings.  Then  follows  the  Monthly  Abstract,  systemati- 
cally arranged  and  classified,  and  presenting  five  or  six  hundred  articles  yearly  ;  and 
each  number  concludes  with  an  Editorial  and  a  News  Department,  giving  cur- 
rent professional  intelligence,  domestic  and  foreign,  the  whole  fully  indexed  at  the  close 
o£  each  volume,  rendering  it  of  permanent  value  for  reference. 

As  stated  above,  the  subscription  price  to  the  "News  and  Abstract"  is  Two 
Dollars  and  a  Half  per  annum,  invariably  in  advance,  at  which  rate  it  ranks  as  one 
of  the  cheapest  medical  periodicals  in  the  country.  But  it  is  also  furnished,  free  of 
all  charge,  in  commutation  with  the  "American  Journal  of  the  Medical 
Sciences,"  to  all  who  remit  Five  Dollars  in  advance,  thus  giving  to  the  subscriber, 
for  that  very  moderate  sum,  a  complete  record  of  medical  progress  throughout  the 
woi'ld,  in  the  compass  of  about  two  thousand  large  octavo  pages. 

In  this  effort  to  furnish  so  large  an  amount  of  practical  information  at  a  price  so  un- 
precedentedly  low,  and  thus  place  it  within  the  reach  of  every  member  of  the  profes- 
sion, the  publishers  confidently  anticipate  the  friendly  aid  of  all  who  feel  an  interest  in 
the  dissemination  of  sound  medical  literature.  They  trust,  especially,  that  the  sub- 
scribers to  the  "American  Medical  Journal,"  will  call  the  attention  of  their 
acquaintances  to  the  advantages  thus  offered,  and  that  they  will  be  sustained  in  the 
endeavor  to  permanently  establish  medical  periodical  literature  on  a  footing  of  cheap- 
ness never  heretofore  attempted. 

PEEMIIJM  rOE  OBTAINING  NEW  SUBSOEIBERS  TO  THE  "JOURNAL." 

Any  gentleman  who  will  remit  the  amount  for  two  subscriptions  for  1881,  one  of 
which  at  least  must  be  for  a  new  subscriber,  will  receive  as  a  premium,  free  by  mail, 
a  copy  of  any  one  of  the  following  recent  works : — 
"  Seiler  on  the  Throat"  (see  p.  19), 
"Barnes's  Manual  of  Midwifery"  (see  p.  24), 
"Tilbury  Fox's  Epitome   of  Diseases  of  the  Skin,"  new  edition  (see 

p.  19), 
"Browne  on  the  Use  of  the  Ophthalmoscope"  (see  p.  29), 
"Flint's  Essays  on  Conservative  Medicine"  (see  p.  15), 
"  Sturges's  Clinical  Medicine"  (see  p.  15), 
"  Swayne's  Obstetric  Aphorisms,"  new  edition  (see  p.  21), 
"Tanner's  Clinical  Manual"  ("see  p.  5), 
"West  on  Nervous  Disorders  of  Children"  (see  p.  21). 

*^*  Gentlemen  desiring  to  avail  themselves  of  the  advantages  thus  offered  will  do 
well  to  forward  their  subscriptions  at  an  early  day,  in  order  to  insure  the  receipt  of 
complete  sets  for  the  year  1881. 

1^"  The  safest  mode  of  remittance  is  by  bank  check  or  postal  money  order,  drawn 
to  the  order  of  the  undersigned.  Where  these  are  not  accessible,  remittances  for  the 
"Journal"  may  be  made  at  the  risk  of  the  publishers,  by  forwarding  in  registerei> 
letters.     Address, 

Henry  C.  Lea's  Son  &  Co.,  Nos.  706  and  708  Sansom  St.,  Phila.,  Pa. 
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jyUNGLISON  {ROBLET),  M.D., 

"^  hate  Professor  of  Institutes  of  Medidnein  Jefferson  Medieal  College,  Philadelphia: 

MEDICAL  LEXICON;   A  Dictionary  op  Medical  Science:  Con- 
taining a  concise  explanation  of  the  various  Subjects  and  Terms  of  Anatomy,  Physiology, 
Pathology,  Hygiene,  Therapeutics,  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medical 
Jurisprudence  and  Dentistry.     Notices  of  Climate  and  of  Mineral  Waters  ;  Formulae  for 
Officinal,  Empirical  and  Dietetic  Preparations;  with  the  Accentuation  and  Etymology  of 
the  Terms,  and  the  French  and  other  Synonymes  ;  so  as  to  constitute  a  French  as  well  as 
English  Medical  Lexicon.     A  New  Edition.     Thoroughly  Revised,  and  very  greatly  Mod- 
ified and  Augmented.     By  Richard  J.  Dunglison,  M.D.     In  one  very  large  and  hand- 
someroyal  octavo  volume  of  over  1100  pages.    Cloth,  $6  50  ;  leather,  raised  bands,  $7  60  ; 
half  Russia,  i8.     {Just  Issiied.) 
The  object  of  the  author  from  the  outset  has  not  been  to  make  the  work  a  mere  lexicon  or 
dictionary  of  terms,  but  to  afford,  under  each,  a  condensedviewof  its  various  medical  relations, 
and  thiLS  to  render  the  work  an  epitome  of  the  existing  condition  of  medical  science.    Starting 
with  this  view,  the  immense  demand  which  has  existed  for  the  work  has  enabled  him,  in  repeated 
revisions,  to  augment  its  completeness  and  usefulness,  until  at  length  it  has  attained  the  position 
of  a  recognized  and  standard  authority  wherever  the  language  is  spoken. 

Special  pains  have  been  taken  in  the  preparation  of  the  present  edition  to  maintain  this  en- 
viable reputation  During  the  ten  years  which  have  elapsed  since  the  last  revision,  the  additions 
to  the  nomenclature  of  the  medical  scienceshave  been  greater  than  perhaps  in  any  similar  period 
of  the  past,  and  up  to  the  time  of  his  death  the  authorlabored  assiduously  to  incorporate  every- 
thing requiring  the  attention  of  the  student  or  practitioner.  Since  then,  the  editor  has  been 
equally  industrious,  so  that  the  additions  to  the  vocabulary  are  more  numerous  than  in  any  pre- 
vious revision.  Especial  attention  has  been  bestowed  on  the  accentuation,  which  will  be  found 
marked  on  every  word.  The  typographical  arrangement  has  been  much  improved,  rendering 
reference  much  more  easy,  and  every  care  has  been  taken  with  the  mechanical  execution.  The 
work  has  been  printed  on  new  type,  small  but  exceedingly  clear,  with  an  enlarged  page,  so  that 
the  additions  have  been  incorporated  with  an  increase  of  but  little  over  a  hundred  pages,  and 
the  volume  now  contains  the  matter  of  at  least  four  ordinary  octavos . 

may  safely  confirm  the  hope  ventured  by  the  editor 
"  that  the  work,  which  possesses  for  him  a  filial  as  well 
as  an  individual  interest,  will  be  fouDd  worthy  a  con- 
tinuauoe  of  the  position  so  lona;  accorded  to  it  as  a 


A  book  well  known  to  our  readers,  and  of  which 
every  American  ought  to  be  proud.  When  the  learned 
author  of  the  work  passed  away,  probably  all  of  us 
feared  lest  the  book  should  not  maintain  its  place 
in  the  advancing  science  whose  terms  it  defines.  For- 
tunately, Dr.  Richard  J.  Dunglison,  having  assisted  his 
father  in  the  revision  of  several  editions  of  the  work, 
and  having  been,  therefore,  trained  in  th  e  methods  and 
imbued  with  the  spirit  of  the  book,  has  been  able  to 
edit  it,  not  in  the  patchwork  manner  so  dear  to  the 
heart  of  book  editors,  so  repulsive  to  the  taste  of  intel- 
ligent book  readers,  but  to  edit  it  as  a  work  of  the  kind 
should  be  edited — to  carry  it  on  steadily,  without  jar 
or  interruption,  along  the  grooves  of  thought  it  has 
travelled  during  its  lifetime.  To  show  the  magnitude 
of  the  task  which  Dr.  Dunglison  has  assumed  and  car- 
ried through,  it  is  only  necessary  to  stale  that  more 
than  six  thousand  new  subjects  have  been  added  in  the 
presentedition.— PAiia.  Med.  Times,  Jan.  3, 1874. 

About  the  first  book  purchased  by  the  medical  stu- 
dent is  the  Medical  Dictionary.  The  lexicon  explana- 
tory of  technical  terms  is  simply  a  si«c  qua^non.  In  a 
science  so  extensive,  and  with  such  collaterals  as  medi- 
cine, it  is  as  much  a  necessity  also  to  the  practising 
physician.  To  meet  the  wants  of  students  and  most 
physicians,  the  dictionary  must  be  condensed  while 
comprehensive, and  practical  while  perspicacious.  It 
was  because  Dunglison's  met  these  indications  that  it 
became  at  once  the  dictionary  of  general  use  wherever 
medicine  was  studied  in  the  English  language.  In  no 
formerrevision  have  thealterations  and  additions  been 
so  great.  Morethan  six  thousand  new  subjects  and  terms 
have  been  added .  The  chief  terms  have  been  set  in  black 
letter,  while  ihe  derivatives  follow  in  small  caps;  an 
arrangement  which  greatly  facilitates  reference.    We 


standard  authority." — Cincinnati  Clinic,  Jan.  10, 1874 , 
It  has  the  rare  merit  that  It  certainly  has  no  rival 
in  the  English  language  for  aecaracy  and  extent  of 
references. — London  Medical  Gasettf  . 

As  a  standard  work  of  reference,  as  one  of  the  best, 
if  not  the  very  best,  medical  dictionary  in  the  Eng- 
lish language,  Dunglison's  work  has  been  well  known 
for  about  forty  years,  and  needs  no  words  of  praise 
on  our  part  to  recommend  it  to  the  members  of  the 
medical,  and,  likewise,  of  the  pharmaceutical  pro- 
fession. The  latter  especially  are  in  need  of  such  a 
work,  which  gives  ready  and  reliable  information 
on  thousands  of  subjects  and  terms  which  they  are 
liable  to  encounter  in  pursuing  their  daily  avoca- 
tions, but  with  which  they  cannot  be  expected  to  be 
familiar.  The  work  before  us  fully  supplies  this 
want. — Am.  Journ.  of  Pharm.,  Feb.  1S74. 

A  valuable  dictionary  of  the  terms  employed  in 
medicine  and  the  allied  sciences,  and  of  the  rela- 
tions of  the  subjects  treated  under  each  head.  It  re- 
flects great  credit  on  its  able  American  author,  and 
well  deserves  the  authority  and  popularity  it  has 
obtained. — British  Med.  Journ., Oct.  31,  1S74. 

Few  works  of  this  class  exhibit  a  grander  monu- 
ment of  patient  research  and  of  scientific  lore.  The 
extent  of  the  sale  of  this  lexicon  is  suflicient  to  tes- 
tify to  its  utre'ulness,  and  to  the  great  service  con- 
ferred by  Dr.  Robley  Dunglison  on  the  profession, 
and  indeed  on  others,  by  its  issue. — London  Lancet , 
May  13   1875. 


fJOBLYN  {RICHARD  D.),  M.D. 

A.  DICTIONARY  OF  THE  TERMS  USED  IN  MEDICINE  AND 

THE  COLLATERAL  SCIENCES.     Revised,  with  numerous  additions,  by  Isaac  Hays, 
M.D.,  Editor  of  the  "American  Journal  of  the  Medical  Sciences."     In  one  large  royal 
t2mo.  volume  of  over  600  double-columned  pages;  cloth,  $1  60;  leather,  $2  00 
It  is  the  best  book  of  definitions  we  have,  and  ought  always  to  be  upon  the  student's  table.— Sowttern 
Med.  and  Surg.  Journal. 

pODWELL  {G.  F.),  F.R.A.S.,  Sj-c. 

A  DICTIONARY  OF  SCIENCE:  Comprising  Astronomy,  Chem- 
istry, Dynamics,  Electricity,  Heat,  Hydrodynamics,  Hydrostatics,  Light,  M.agnetism, 
Mechanics,  Meteorology,  Pneumatics,  Sound  and  Statics.  Preceded  by  an  Essay  on  the 
History  of  the  Physical  Sciences.  In  one  handsome  octavo  volume  of  694  pages,  with 
many  illustrations:  cloth,  $6. 
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A  CENTURY  OF  AMERICAN  MEDICINE,  1776-1876.  By  Doctors  B.  H. 
-^^  Clarke,  H.  J.  Bigelow,  S.  D.  Gross,  T.  G.  Thomas  andJ.  S.  Billings.  Inone  very  hand- 
some 12mo.  volume  of  about  HbO  pages  :  cloth,  $2  25.      (Lately  Issued.) 

This  work  appeared  in  the  pages  of  the  American  Journal  of  the  Medical  Sciences  during  the 
year  1876.  As  a  detailed  account  of  the  development  of  medical  science  in  America,  by  gentle- 
men of  the  highest  authority  in  their  respective  departments,  the  profession  will  no  doubt  w-el- 
oome  it  in  a  form  adapted  for  preservation  and  reference. 


J^EILL  {JOHN),  M.D.,  and    J^MITH  {FRANCIS  O.),  M.D., 

Prof,  of  the  Institutes  of  Medicine  inthe  Univ  of  Penna 

AN   ANALYTICAL    COMPENDIUM   OF   THE    YARIOUS 

BRANCHES  OP  MEDICAL  SCIENCE  ;  for  the  Use  and  Examination  of  Students.  A 
new  edition,  revised  and  improved.  In  one  very  large  and  handsomely  printed  royal  I2mo. 
volume,  of  about  one  thousand  pages,  with  374  wood-cuts,  cloth,  $4  ;  strongly  bound  in 
leather,  with  raised  bands,  $4  75. 


H 


ARTSHORNE  {HENRY),  M.  D.,      ' 

Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

A    CONSPECTUS    OF    THE   MEDICAL    SCIENCES;    containintr 

Handbooks  on  Anatomy,  Physiology,  Chemistry,  Materia  Medica,  Prr.ctical  Medicine* 
Surgery  and  Obstetrics.  Second  Edition,  thoroughly  revised  and  improved.  In  one  large 
royal  12mo.  volume  of  more  than  1000  closely  printed  pages,  with  477  illustrations  on 
wood.     Cloth,  $4  25  ;  leather,  $5  00.     {Lately  Issiied.) 


We  can  say  with  the  strictest  truth  that  it  is  the 
best  work  of  the  kind  with  which  we  areacquainted. 
It  embodies  in  a  condensed  form  all  recent  contiibu- 
tions  to  practical  medicine,  and  is  therefore  useful 
to  every  busy  practitioner  throughout  our  country, 
besides  being  admirably  adapted  to  the  use  of  stu- 
dents of  medicine.  The  book  is  faithfully  and  ably 
executed. — Charleston  Med.  Journ.,  April,  1875 

The  work  is  intended  as  an  aid  to  the  medical 
student,  and  as  such  appears  to  admirably  fulfil  its 
object  by  itsexcellent  arrangement,  the  full  compi- 
lation of  facts,  the  perspicuity  aud  terseness  of  lan- 
guage, and  the  clear  and  instructive  illustrations 
in  some  parts  of  the  work. — American  Journ.  of 
Pharmacy,  Philadelphia,  July,  1874. 

The  volume  will  be  found  u.seful,  not  only  to  stu- 
dents, bat  to  many  otherswhomay  desire  torefresh 
their  memories  with  the  smallest  possible  expendi- 
ture of  time. — N.  T.  Med.  Journal,  Sept.  1874. 

The  student  will  find  this  the  most  convenient  and 
useful  book  of  the  kind  on  which  he  can  lay  his 
hand. — Pacific  Med.  and  Stirg.  Journ.,  Aug.  1S74. 

This  is  the  best  book  ofits  kind  that  we  have  ever 
examined.  It  is  an  honest,  accurate,  and  concise 
compend  of  medical  sciences,  as  fairly  as  possible 
representing  their  present  condition.  The  changes 
and  the  additions  have  been  so  judicious  and  tho- 
rough as  to  render  it, so  far  as  it  goes,  entirely  trust- 


worthy. If  students  must  have  a  conspectus,  they 
will  be  wise  to  procure  that  of  Dr.  Hartshorne.— 
Detroit  Rev.  of  Med.  and  P/iarm.,  Aug.  1874. 

The  work  before  us  has  many  redeeming  features 
not  possessed  by  others,  and  is  the  best  we  have 
seen.  Dr.  Hartshorne  exhibits  much  skill  in  con- 
densation. It  is  well  adapted  to  the  physician  in 
active  practice,  who  can  give  but  limited  time  to  the 
familiarizing  of  himself  with  the  important  changes 
which  have  been  made  since  he  attended  lectures. 
The  manual  of  physiology  has  also  been  improved 
and  gives  the  most  comprehensive  view  of  the  latest 
advances  in  the  science  possible  in  the  space  devoted 
to  the  subject.  The  mechanical  execution  of  the 
book  leaves  nothing  to  be  wished  for. — Peninsular 
Journal  of  Medicine,  Sept.  1874. 

After  carefully  looking  through  this  conspectus, 
we  are  constrained  to  say  that  it  is  the  most  com- 
plete work,  especially  in  its  illustrations,  of  its  kind 
that  we  have  seen. — Cincinnati  Lancet,  Sept.  1874. 

The  favor  with  which  the  first  edition  of  this 
Compendium  was  received,  was  an  evidence  of  its 
various  excellences.  The  present  edition  bears  evi- 
dence of  a  careful  and  thorough  revision.  Dr.  Harts- 
horne possesses  a  happy  faculty  of  seizing  upon  the 
salient  points  of  each  subject,  and  of  presenting  them 

in  a  concise  and  yet  perspicuous  manner. Leavtn- 

worth  Med.  Herald,  Oct.  1S74 


rUDLOW  {J.L.),  M.D. 
A   MANUAL   OF  EXAMINATIONS  upon  Anatomy,  Physiology, 

Surgery,  Practice  of  Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy  and 
Therapeutics.  To  which  is  added  a  Medical  Formulary.  Third  edition,  thoroughly  revised 
and  greatly  extended  and  enlarged.  With  .870  illustrations  In  one  handsome  royal 
12mo.  volume  of  816  large  pages.  ,  Cloth,  $3  25  ;  leather,  $375. 
The  arrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  especially  suit- 
able for  the  office  examination  of  students,  and  for  those  preparing  for  graduation. 


/TANNER  {THOMAS  HAWKES),  M.D.,  i^c. 

A  MANUAL  OP  CLINICAL  MEDICINE  AND  PHYSICAL  DIAG- 

NOSIS.    Third  American  from  the  Second  London  Edition.    Revised  and  Enlarged  by 
Tilbury  Fox,  M.  D.,  Physician  to  the  Skin  Department  in  University  College  Hospital, 
London,  <fcc.   In  one  neat  volume,  small  ]2mo.,  of  about  375  pages,  cloth,  $1  50. 
*:j(:*  On  page  3,  it  will  be  seen  that  this  work  is  offered  as  a  premium  for  procuring  new 
subscribers  to  the  "American  Journal  of  the  Medical  Sciences." 
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riBAY  {HENRY),  F.B.S., 

Lecturer  on  Anatomy  at  St.  George's  Hospital,  London. 

ANATOMY,  DESCRIPTIYE    AND  SURGICAL.     The  Drawings  by 

H.  V.  Carter,  M.D.,  and  Dr.  Westmacott.   The  Dissections  jointly  by  the  Author  and 
Dr.  Carter.     With  an   Introduction    on    General   Anatomy  and  Development  by  T. 
HoLMBS,  M.A.,  Surgeon  to  St.  George's  Hospital.     A  new  American,  from  the  Eighth 
enlarged  and  improved  London  edition.     To  which  is  added  "  Landmarks,  Medical  and 
Surgical,"  by  Luther  Holden,  F.R.C.S.,  author  of  "  Human  Osteology,"  ' '  A  Manual 
of  Dissections,"   etc.     In  one  magnificent  imperial  octavo  volume  of  983  pages,  with 
522  large  and  elaborate  engravings  on  wood.     Cloth,  $6;  leather,  raised  bands,  $7; 
half  Russia,  $7  50.     {Now  Ready.) 
The  author  has  endeavored  in  this  work  to  cover  a  more  extendedrangeofsubjectsthan  is  cus- 
tomary in  the  ordinary  text-books,  by  giving  not  only  the  details  necessary  for  the  student,  but 
also  the  application  of  those  details  in  the  practice  of  medicine  and  surgery,  thus  rendering  it  both 
a  guide  for  the  learner,  and  an  admirable  work  of  reference  for  the  active  practitioner.  The  en- 
gravings form  a  special  feature  in  the  work,  many  of  them  being  the  size  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in  place  of 
figures  of  reference,  with  descriptions  at  the  foot.  They  thus  form  a  complete  and  splendid  series, 
■which  will  greatly  assist  the  student  in  obtaining  a  clear  idea  of  Anatomy,  and  will  also  serve  to 
refresh  the  memory  of  those  who  may  find  in  the  exigencies  of  practice  the  necessity  of  recalling 
the  details  of  the  dissecting  room  j  while  combining,  as  it  does,  a  complete  Atlas  of  Anatomy,  with 
a  thorough  treatise  on  systematic,  descriptive  and  applied  Anatomy,  the  work  will  be  found  of 
essential  use  to  all  physicians  who  receive  students  in  their  offices,  relieving  both  preceptor  and 
pupil  of  much  labor  in  laying  the  groundwork  of  a  thorough  medical  education. 

Since  the  appearance  of  the  last  American  Edition,  the  work  has  received  three  revisions  at  the 
hands  of  its  accomplished  editor,  Mr.  Holmes,  who  has  sedulously  introduced  whatever  has  seemed 
requisite  to  maintain  its  reputation  as  a  complete  and  authoritative  standard  text-book  and  work 
of  reference.  Still  further  to  increase  its  usefulness,  there  has  been  appended  to  it  the  recent 
work  by  the  distinguished  anatomist,  Mr.  Luther  Holden — "Landmarks,  Medical  and  Surgical" 
which  gives  in  a  clear,  condensed  and  systematic  way,  all  the  information  by  which  the  prac- 
titioner can  determine  from  the  external  surface  of  the  body  the  position  of  internal  parts.  Thus 
complete,  the  work,  it  is  believed,  will  furnish  all  the  assistance  that  can  be  rendered  bytypeand 
illustration  in  anatomical  study.  No  pains  have  been  spared  in  the  typographical  execution  of 
the  volume,  which  will  be  found  in  all  respects  superior  to  former  issues.  Notwithstanding  the 
increase  of  size,  amounting  to  over  100  pages  and  57  illustrations,  it  will  be  kept,  as  heretofore, 
at  a  price  rendering  it  one  of  the  cheapest  works  ever  offered  to  the  American  profession. 

The  recent  work  of  Mr.  Holden,  which  was  no-  i  to  consult  his  books  on  anatomy.  The  work  is 
ticed  by  us  on  p.  53  of  this  volume,  has  been  added  simply  indispensable,  especially  this  present  Am«r- 
as  an  appendix,  so  that,  altogether,  this  is  the  mott    ican  edition.— Ka.  Med.  Monthly,  Sept.  1S78. 


practical  and  complete  anatomical  treatise  available 
to  American  students  and  physicians.  The  former 
finds  in  it  the  necessary  guide  in  making  dissec- 
tions; a  very  comprehensive  chapter  on  minute 
anatomy ;  and  about  all  that  can  be  taught  him  on 
general  and  special  anatomy;  while  the  latter,  in 
its  treatment  of  each  region  from  a  surgical  point  of 
view,  and  in  the  valuable  addition  of  Mr.  Holden, 
will  find  all  that  will  be  essential  to  him  in  his 
practice.— iV^ew)  Remedies,  Aug.  1878. 

This  work  is  as  near  perfection  as  one  could  pos- 
sibly or  reasonably  expect  any  book  intended  as  a 
text-book  or  a  general  reference  book  on  anatomy 
to  be.  The  American  publisher  deserves  the  thanks 
of  the  profession  for  appending  the  recent  work  of 
Mr.  Holden,  '^Landmarks,  Medical n.nd Surgical," 
which  has  already  been  commended  as  a  separate 
book.  The  latter  work — treating  of  topographical 
anatomy — has  become  an  essential  to  the  library  of 
every  intelligent  practitioner.  We  know  of  no 
book  that  can  take  its  place,  written  as  it  is  by  a 
most  distinguished  anatomist.  It  would  be  simply 
a  waste  of  words  to  say  anything  further  in  praise 
of  Gray's  Anatomy,  the  text-book  in  almost  every 
medical  college  in  this  country,  and  the  daily  refer- 
ence book  of  every  practitioner  who  has  occasion 


The  addition  of  the  recent  work  of  Mr.  Holden, 
as  an  appendix,  renders  this  the  most  practical  and 
complete  treatise  available  to  American  students, 
who  find  in  it  a  comprehensive  chapter  on  minute 
anatomy,  about  all  that  can  be  taught  on  general 
and  special  anatomy,  while  its  treatment  of  each 
region,  from  a  surgical  point  of  view,  in  the  valu- 
able section  by  Mr.  Holden, is  all  that  will  be  essen- 
tial to  them  in  practice. — Ohio  Medical  Recorder, 
Aug.  1S7S. 

It  is  difficult  to  speak  in  moderate  terms  of  this 
new  edition  of  "Gray."  It  seems  to  be  as  nearly 
perfect  as  it  is  possible  to  make  a  book  devoted  to 
any  branch  of  medical  science.  The  labors  of  the 
eminent  men  who  have  successively  revised  the 
eight  editions  through  which  it  has  passed,  would 
seem  to  leave  nothing  for  future  editors  to  do.  The 
addition  of  Holden's  "  Landmarks"  will  make  it  aa 
indispensable  to  the  practitioner  of  medicine  and 
surgery  as  it  ha.s  been  heretofjre  to  the  student.  Aa 
regards  completeness,  ease  of  reference,  utility, 
beauty,  and  cheapness,  it  has  no  rival.  No  stu- 
dent should  enter  a  medical  school  without  it ;  no 
physician  can  afford  to  have  it  absent  from  his 
library.— (St.  Louis  Qlin.  Record,  Sept.  1878. 


Also  for  sale  separate — 
TTOLDEN  {LUTHER),  F.R.C.S., 

J-J-  Surgeon  to  St.  Bartholomew's  and  the  Foundling  Hospitals. 

LANDMARKS,  MEDICAL  AND   SURGICAL.     Second  American, 

from  the  Third  and  Revised  English  Edition.     In  one  handsome  12mo.  volume,  of  about 
140  pages.     {Preparing.)         ^^ 

'EATH  {CHRISTOPHER),  F.R.G.S., 

Teacher  of  Operative  Surgery  in  University  College,  London. 

PRACTICAL  ANATOMY:   A  Manual  of  Dissections.     From  the 

Second  revised  and  improved  London  edition.  Edited,  with  additions,  by  W.  W.  Keen, 
M.  D.,  Lecturer  on  Pathological  Anatomy  in  the  Jefferson  Medical  College,  Philadelphia. 
In  one  handsome  royal  12mo. volume  of  578  pages,  with  247illustrationa.  Cloth,  $3  60  ; 
leather,  $4  00. 
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Henry  C.  Lea's  Son  &  Co.'s  Publications — (Anatomy). 


A  LLEN  (HARRISON),  M.D. 

■^-■-  Professor  of  Physiology  in  the  Univ.  of  Pa. 

A  SYSTEM  OF  HUMAN  ANATOMY:  INCLTTDING  ITS  MEDICAL 

and  Surgical  Relations.  For  the  Use  of  Practitioners  and  Studentsof  Medicine.   With  an 
Introductory  Chapter  on  Histology.  By  E.  0.  Shakespeare,  M  D.,  Ophthalmologistto  the 
Phila.  Hosp.    In  one  large  and  handsome  quarto  volume,  with  several  hundred  original 
illustrations  on  lithographic  plates,  and  numerous  wood-cuts  in  the  text.     (Shortly.) 
In  this  elaborate  work,  which  has  been  in  active  preparation  for  several  years,  the  author  has 
Bought  to  give,  not  only  the  details  of  descriptive  anatomy  in  a  clear  and  condensed  form,  but  also 
the  practical  applications  of  the  science  to  medicine  and  surgery.  The  work  thus  has  claims  upon 
the  attention  of  the  general  practitioner,  as  well  as  of  the  student,  enabling  him  not  only  to  re- 
fresh his  recollections  of  the  dissecting  room,  but  also  to  recognize  thesignificance  of  all  varia- 
tions from  normal  conditions.     The  marked  utility  of  the  object  thus  sought  by  the  author  is 
self-evident,  and  his  long  experience  and  assiduous  devotion  to  its  thorough  development  are  a 
sufficient  guarantee  of  the  manner  in  which  his  aims  have  been  carried  out.  No  pains  have  been 
spared  with  the  illustrations.  Those  of  normal  anatomy  are  from  original  dissections,  drawn  on 
stone  by  Mr.  Hermann  Faber,  with  the  name  of  every  part  clearly  engraved  upon  the  figure, 
after  the  manner  of  "  Holden"  and  "  Gray, "  and  in  every  typographical  detail  it  will  be  the 
effort  of  the  publishers  to  render  the  volume  worthy  of  the  very  distinguished  position  which  is 
anticipated  for  it. 

PLLIS  {GEORGE   VINER). 

-*-'  Emeritus  Prof essor  of  Anatomy  in  University  College,  London. 

DEMONSTRATIONS  OP  ANATOMY;  Being  a  Guide  to  the  Know- 

ledge  of  the  Human  Body  by  Dissection.  By  George  Viner  Ellis,  Emeritus  Professor 
of   Anatomy  in    University  College,   London.     From  the  Eighth  and  Revised  London 
Edition.     In  one  very  handsome  octavo  volume  of  over  700  pages,  with  256  illustrations. 
Cloth,  $4.25  ;  leather,  $5.25.      (Now  Ready.) 
This  work  has  long  been  known  in  England  as  the  leading  authority  on  practical  anatomy, 
and  the  favorite  guide  in  the  dissecting-room,  as  is  attested  by  the  numerous  editions  through 
which  it  has  passed.    In  the  last  revision,  which  has  just  appeared  in  London,  the  accomplished 
author  has  sought  to  bring  it  on  a  level  with  the  most  recent  advances  of  science  by  making  the 
necessary  changes  in  his  account  of  the  microscopic  structure  of  the  different  organs,  as  devel- 
oped by  the  latest  researches  in  textural  anatomy. 


Ellis's  Demonstrations  is  the  favorite  text-book 
of  the  English  student  of  anatomy.  In  passing 
through  eight  editions  it  has  been  so  revised  and* 
adapted  to  the  needs  of  the  student  that  it  would 
seem  that  it  had  almost  reached  perfection  in  this 
special  line.  The  descriptions  are  clear,  and  the 
methods  of  pursuing  anatomical  investigations  are 
given  with  such  detail  that  the  book  is  honestly 
entitled  to  its  name. — St.  Louis  Clinical  Record, 
June,  1879. 

The  success  of  this  old  manual  seems  to  be  as  well 
deserved  in  the  present  as  in  the  past  volumes. 
The  book  seems  destined  to  maintain  yet  for  years 


its  leadership  over  the  English  manuals  upon  dis- 
secting.— Phila.  Med.  Times,  May  24,  1879. 

As  a  dissector,  or  a  work  to  have  in  hand  and 
studied  while  one  is  engaged  in  dissecting,  we  re- 
gard it  as  the  very  best  work  extant,  which  is  cer- 
tainly saying  a  very  great  deal.  As  a  text-book  to 
be  studied  in  the  dissecting-room,  it  is  superior  to 
any  of  the  works  upon  a.n&tomj .—Cincinnati  Med. 
Nnws,  May  24,  1879. 

We   most  unreservedly  recommend   It  to  every 

practitioner  of  medicine  who  can  possibly  get  it. 

Va.  Med.  Monthly,  June,  1879. 


TXTILSON  {ERASMUS),  F.R.S. 

'^  A  SYSTEM  OF  HUMAN  ANATOMY,  General  and  SpeciaL  Edited 

by  W.  H.  GoBRECHT,  M.D.,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  Col- 
lege of  Ohio.  Illustrated  with  three  hundred  and  ninety-seven  engravings  on  wood.  In 
one  large  and  handsome  octavo  volume,  of  over  600  pages  ;  cloth,  $4  ;  leather,  $5. 

^MITH  {HENRYS.),  M.D.,         and  TJORNER  {  WILLIAM  E.),  M.D., 

Prof,  of  Surgery  in  the  Univ.  ofPenna.,  &e.  Late  Prof,  of  Anatomy  in  the  Univ.  ofPenna. 

AN   ANATOMICAL   ATLAS  ;   Illustrative  of  the  Structure  of  the 

Human  Body.  In  one  volume,  large  imperial  octavo,  cloth,  with  about  six  hundred  and 
fifty  beautiful  figures.     $4  50. 

Cf  CHAFER  {EDWARD  ALBERT),  M.D., 

^  Assistant  Professor  of  Physiology  in  University  College,  London. 

A  COURSE  OF  PRACTICAL  HISTOLOGY:  Being  an  Introduction  to 

the  Use  of  the  Microscope.  In  one  handsome  royal  12mo.  volume  of  304  pages,  with 
numerous  illustrations:  cloth,  $2  00.     (Just  Issued.) 


HORNER'S  SPECIAL  ANATOMY  AND  HISTOL- 
OGY. Eighth  edition,  extensively  revised  and 
modified.  In  2  vols.  8vo.,  of  over  1000  pages, 
with  320  wood-cuts  ;  cloth,  $6  00. 

SHARPEY  AND  QUAIN'S  HUMAN  ANATOMY. 
Revised,  by  Joseph  Lbidy,  M.D.,  Prof  of  Anat. 
in  Uttiv.  of  Penn.  In  two  octavo  vols,  of  about 
1300  pages,  with  511  illustrations.    Cloth,  $6  00. 

BELLAMY'S  STUDENT'S  GUIDE  TO  SURGICAL 
ANATOMY:  A  Text-book  for  Students  preparing 


for  their  Pass  Examination.  With  engravings  on 
wood.  In  one  handsome  royal  12mo.  volume. 
Cloth,  $2  25. 

CLELAND'S  DIRECTORY  FOR  THE  DISSECTION 
OF  THE  HUMAN  BODY.  In  one  small  volume, 
royal  12mo.  of  182  pages:  cloth  $1  25. 

HARTSHORNE'S  HANDBOOK  OF  ANATOMY  AND 
PHYSIOLOGY.  Second  edition,  revised.  In  one 
royal  12mo.  vol.,  with  220  wood-cuts:  cloth, 
$1  75. 
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Henry  C.  Lea's  Son  &  Co.'s  Publications — {Physiology). 


fkALTON  [J.  C),  M.D., 

-^■^  Professor  of  Physiology  in  the  Oollegeof  Physicians  and  Surgeons,  New  Torlc,&c. 

.   A  TREATISE  ON  HUMAN  PHYSIOLOGY.    Designed  for  the  use 

of  students  and  Practitioners  of  Medicine.  Sixth  edit.,  thoroughly  revised  and  enlarged, 
with  three  hundred  and  sixteen  illustrations  on  wood.  In  one  very  beautiful  octavo  vol- 
ume, of  over  800  pages.  Cloth,  $5  50;  leather,  $6  50;  half  Russia,  $7.  iLaie/y  Issued.) 


During  the  past  few  years  several  new  works  on  phy- 
siology, and  new  editions  of  old  works,  haveappeared, 
competing  for  the  favor  of  the  medical  student,  but 
none  will  rival  this  new  edition  of  Dalton.  As  now  en- 
larged, i  t  will  be  found  also  to  be,  in  general,  a  satisfac- 
tory work  of  reference  for  the  practitioner. — Chicago 
Med.  Jnurn.  and  Examiner,  J a,n.  1876. 

Prof.  Dalton  has  discussed  conflicting  theories  and 
conclusions  regarding  physiological  questions  with  a 
fairness,  a  fulness,  and  a  conciseness  which  lend  fresh- 
ness and  vigor  to  the  entire  book.  But  his  discussions 
have  been  so  guarded  by  a  refusal  of  admission  to  those 
speculative  and  theoretical  explanations,  which  at  best 
exist  in  the  minds  of  observers  themselves  as  only  pro- 
babilities, that  none  of  his  readers  need  be  led  into 
grave  errorswhile  m.akingthem  astudy. — The  Medical- 
Record,  F  eh.  19,1916. 

For  clearness  and  perspicuity,  Dalton's  Physiology 
commended  itself  to  the  student  years  ago,  and  was  a 
pleasant  relief  from  the  verbose  productions  which  it 


served  intact,  the  work  in  the  present  edition  has  been 
brought  up  fully  abreast  of  the  times.  Thenew  chemical 
notation  and  nomenclature  have  also  been  introduced 
into  the  present  edition.  Notwithsianding  the  multi- 
plicity of  text-books  on  physiology, this  will  lose  none 
of  its  old  time  popularity.  The  mechanical  execution 
of  the  work  is  all  that  could  be  desired. — JPeninsniar 
Journal  nf  Medicine,  Dec.  1875. 

This  popular  texi-book  on  physiology  comes  to  us  in 
its  sixth  edition  with  the  addition  of  about  fifty  per  cent, 
of  new  matter,  chiefly  in  the  departments  of  patho- 
logical chemistry  and  the  nervous  system,  where  the 
principal  advances  have  been  realized.  With  so  tho- 
rough revision  and  additions,  that  keep  the  work  well 
up  to  the  times,  its  continued  popularity  may  be  confi- 
dently predicted,  notwithstanding  the  competition  it 
may  encounter.  The  publisher's  work  is  admirably 
done. —  St.  Louis  Med.  and  Surg.  Journ.,  Dec  1875. 

The  revision  of  this  great  work  has  ,brough  tit  forward 
(Pith  the  physiological  advances  of  the  day,  and  renders 


supplanted.   Phy.«ioIogy  has,  however,  made  many  ad- 1  it,  as  it  has  ever  been,  the  finest  work  for  students  ex- 
vanoes  since  then— and  while  the  style  has  been  pre- 1  '.ant. — Nashville  Journ.  of  Med.  and  Surg.,  Jan.  1876. 


(lARPENTER  (  WILLIAM  B.),  M.  D.,  F.R.S.,  F.G.S.,  F.L.S., 

^-^  Registrar  to  University  of  London,  etc. 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY;  Edited  by  Henry  Power, 

M.B.  Lond.,  F.R.C.S.,  Examiner  in  Natural  Sciences,  University  of  Oxford.  Anew 
American  from  the  Eighth  Revised  and  Enlarged  English  Edition,  with  Notes  and  Addi- 
tions, by  Erancis  G.Smith,  M.D.,  Professor  oJ  the  Institutes  cf  Medicine  in  the  Univer- 
sity of  Pennsylvania,  etc.  In  one  very  large  and  handsome  octavo  volume,  of  1088  pages, 
with  two  plates  and  373  engravings  on  wood.  Cloth,  $6  50;  leather,  $6  50  ;  half  Russia, 
$7.     {Just  Issued.) 

new  a  year  or  two  ago,  looks  now  as  if  it  had  been  a 
received  and  established  fact  for  years.    In  this  ency- 


We  have  been  agreeably  surprised  to  find  the  vol- 
ume 80  complete  in  regard  to  the  structure  and  func- 
tions of  the  nervous  system  In  all  its  relations,  a 
subject  that,  in  many  respects,  is  one  of  themostdifii- 
cult  of  all,  in  the  whole  range  of  physiology,  upon 
which  to  produce  a  full  and  satisfactory  treatise  of 
the  class  to  which  the  one  before  us  belongs.  The 
additions  by  the  American  editor  give  to  the  work  as 
it  is  a  considerable  value  beyond  that  of  the  last 
English  edition.  In  conclusion,  we  can  give  our  cor- 
dial recommendation  to  the  work  as  it  now  appears. 
The  editors  have,  with  their  additions  to  the  only 
work  on  physiology  in  our  language  that,  in  the  full- 
est sense  of  the  word,  is  the  production  of  a  philoso- 
pher as  well  as  a  physiologist,  brought  it  up  as  fully 
as  could  be  expected,  if  not  desired,  to  the  standard 
of  our  knowledge  of  its  subject  at  the  present  day. 
It  will  deservedly  maintain  the  place  it  has  always 
had  in  the  favor  of  the  medical  profession. — Journ. 
of  Nervous  and  Mental  Disease,  April,  1877. 

Such  enormous  ad  vances  have  recently  been  made  in 
our  physiological  knowledge,  that  what  was  perfectly 


clopsedic  way  it  is  unrivalled.  Here,  as  it  seems  to 
us,  is  the  great  value  of  the  book;  one  is  safe  in  sending 
a  student  to  it  for  information  on  almost  any  given 
subject,  perfectly  certain  of  the  fulness  of  information 
it  will  convey,  and  well  satisfied  of  the  accuracy  with 
which  it  will  there  be  found  stated. — London  Me-d. 
Times  and  Gazette,  Feb.  17, 1877. 

The  meritsof  "Carpenter's  Physiology"  are  so  widely 
known  and  appreciated  that  we  need  only  allude  briefly 
to  the  fact  that  in  the  latest  edition  will  be  found  a  com- 
prehensive embodiment  of  the  results  of  recent  physio- 
logical investigation.  Care  has  been  taken  to  preserve 
the  practical  character  of  the  original  work.  In  fact 
the  entire  work  has  been  brougtit  up  to  date,  and  bears 
evidence  of  the  amount  of  labor  that  has  been  bestowed 
upon  it  by  its  distinguished  editor,  Mr.  Henry  Power. 
The  American  editor  has  made  the  latest  additions,  in 
order  fully  to  cover  the  time  that  has  elapsed  since  the 
last  English  edition. — N.  Y.  Med.  Journal,  J Sin.lSII . 


JjroSTER  {MICHAEL),  M.D.,  F.R.S., 

S-  Prof,  of  Physiology  in  Cambridge  Univ.,  England. 

TEXT-BOOK  OF  PHYSIOLOGY.  Latest  edition.  In  one  hand- 
some 12mo.  vol.  of  over  800  pages,  with  72  illustrations.  Cloth,  $3  00.  (Just  Ready.) 
This  is  a  valuable  addition  to  medical  literature, 
constituting  one  of  the  most  lucid  expositions  of  the 
science  of  physiology  in  its  most  modern  aspect. 
It  is  one  of  tbe  best  books  for  the  student  that  we 
have  seen.  While  not  so  voluminous  as  some  of  the 
text-books  that  have  heretofore  been  placed  before 
students  of  medicine,  it  is  full  and  comprehensive, 
and  embraces  a  thorough  and  complete  investiga- 
tion of  the  many  intricate  problems  of  the  science  of 
life  fully  brought  up  to  the  most  recent  standpoint. 
We' cordially  commend  it,  not  only  to  students,  but 


to  the  general  practitioner  as  well,  feeling  confident 
that  an  examination  will  result  in  a  jnst  apprecia- 
tion of  its  merits. — Southern  Practitioner,  Aug. 
1880. 

Dr.  Foster  has  combined  in  this  work  the  conflict- 
ing desiderata  in  all  text-books— comprehensive- 
ness, brevity,  and  clearness.  After  a  careful 
perusal  of  the  whole  work  we  can  confidently  re- 
commend it,  both  to  the  studentand  the  practitioner, 
as  being  one  of  the  best  text-books  on  physiology  ex- 
tant —  The  London  Lancet. 


LKHMANK'S  MANUAL  OF  CHEMICAL  PHYSIOL- 
OGY. Translated  from  the  German,  with  Notes 
and  Additions,  by  J.  Chebton  Morris,  M.D.  With 
illustrations  on  wood.  In  one  octavo  volume  of 
336  pages.     Cloth,  $2  25. 


LEHMANN'SPHYSIOLOGICAL  CHEMISTRY.  Com- 
plete in  two  large  octavo  volumes  of  1200  pages, 
with  200 illustrations;  cloth,  $6. 


Henry  C.  Lea's  Son  &  Co.'s  Publications — {Chemistry).  9 

A  TTFIELD  {JOHN).  Ph.D., 

■^^  Pro/ps-<ior  of  Practical  Oheinistryto  the.  Pharmaceutical  Society  of  Great  Britain.  &c. 

CHEMISTRY,  GENERAL,  MEDICAL  AND   PHARMACEUTICAL; 

Including  the  Chemistry  of  the  U.  S.  Pharmaconoeia.  A  Manual  of  the  General  Principles 
of  the  Science,  and  their  Application  to  Medicine  and  Pharmacy.  Eighth  edition, revised 
bv  the  author.  In  one  handsome  royal  12mo.  volume  of  700  pages,  with  illustratioDS. 
C'ioth,  $2  60  ;  leather,  $3  00.      {Now  Ready.) 


We  have  repeatedly  expressed  our  favorable 
opinion  of  this  work,  and  on  the  appearance  of  a 
new  edition  of  it,  little  remains  for  ns  to  say,  ex- 
cept that  we  expect  this  eighth  edition  to  be  as 
iadispenss>ble  to  us  as  the  seventh  and  previous 
editions  have  been.  While  the  general  plan  and 
arrangement  have  been  adhered  to,  new  matter 
has  been  added  covering  the  observations  made 
since  the  former  edition  The  present  differs  from 
the  preceding  one  chiefly  in  these  alterations  and 
in  about  ten  pages  of  useful  tables  added  in  the 
appendix — Am.  Journ.  of  Pharmacy ,  May,  1879. 

A  standard  work  like  Attfield's  Chemistry  need 
only  be  mentioned  by  its  name,  without  further 
comments.  The  present  edition  contains  such  al- 
terations and  additions  as  seemed  necessary  for 
the  demonstration  of  the  latest  developments  of 
chemical  principles,  and  the  latest  applications  of 
chemistry  to  pharmacy.  The  author  has  bestowed 
arduous  labor  on  the  revision,  and  the  extent  of 
the  information  thus  introduced  may  be  estimated 
from  the  fact  that  the  index  '-ontains  three  hun- 
dred new  references  relating  to  additional  mater- 
ial.— Driiggists'  Circular  and  Chemical  Gazette. 
May,  1879. 

This  very  popular  and  meritorious  work  has 
now  reached  its  eighth  edition,  which  fact  speaks 
in  the  highest  term.s  in  commendation  of  its  exce 


lence.     It  has  now  become  the  principal  text-book  I  May,  1879. 


of  chemistry  in  all  the  medical  colleges  in  the 
United  States,  The  present  edition  contains  such 
alteratioQS  and  additions  as  seemed  necessary  for 
the  demonstration  of  the  latest  developments  of 
chemical  principles,  and  the  latesc  applications  of 
chemistry  to  pharmacy.  It  is  scarcely  necessary 
for  us  to  say  that  it  exhibits  chemistry  in  its  pre- 
sent advanced  state. —  Cincinnati  Medical  News, 
April,  1879. 

The  popularity  which  this  work  has  enjoyed  is 
owing  to  the  original  and  clear  disposition  of  the 
facts  of  the  science,  the  accuracy  of  the  details,  and 
the  omission  of  much  which  freights  many  treatises 
heavily  without  bringing  cor  responding  instruction 
to  the  reader.  Dr.  Attfield  writes  for  students,  and 
primarily  for  medical  students;  he  always  has  an 
eye  to  the  pharmacopoeia  and  its  officinal  prepara- 
tions ;  and  he  is  continually  putting  the  matter  in 
the  text  so  that  it  responds  to  the  questions  with 
which  each  section  is  provided.  Thus  the  student 
learns  easily,  and  can  always  refresh  and  test  his 
knowledge. — Med.  andSurg.  Reporter,  Aprill9,'79. 

We  noticed  only  about  two  vears  and  a  half  ago 
the  oublication  of  the  preceding  edition,  and  re- 
marked upon  the  exceptionally  valuable  character 
of  the  work.  The  work  nowiacludesthe  whole  of 
the  chemistry  of  the  pharmacopoeia  of  the  United 
States,  Great  Britain,  and  India. — New  Jiemedies, 


G 


REENE  {WILLIAM  R.),  M.D., 

Demonstrntor  of  Chemistry  in  Med.  Dept  ,  Univ.  of  Penna. 

A  MANUAL  OF  MEDICAL  CHEMISTRY.    For  the  Use  of  Students. 

Based  upon  Bowman's  Medical  Chemistry.  In  one  royal  12mo.  volume  of  312  pages. 
With  illustrations.     Cloth,  $1  75.     {Now  Ready.) 

It  is  well  written,  and  gives  the  latest  views  on  j  The  little  work  before  us  is  one  which  we  think 
vital  chemistry,  a  subject  with  which  mist  phy^i-  I  will  be  studied  with  pleasure  and  profit.  The  de- 
dans are  not  sufficiently  familiar.  To  those  who  scviDt'ons,  though  brief,  are  clear,  and  in  most  cases 
may  wish  to  improve  their  knowledge  in  that  direc  sufficient  for  the  purpose  This  book  will,  in  nearly 
tion,  we  can  heartily  recommend  thi.'i  work  as  being  all  cases,  meet  general  approval. — Ath.  Journ.  of 
worthy  of  a  careful  perusal. — Phila.  Med.  and  Surg.  ■  Pharmacy,  April,  1880. 
.Re^orier,  April  24,  1880.  i 

nLASSEN  {ALEXANDER), 

^  Profe.'i.''or  in  the  Royaf  Polytechnic  School,  Aixla-Chapelle. 

ELEMENTARY   QUANTITATIVE    ANALYSTS.     Transl.ated   with 

notes  and  additions  by  Edsah  P  Smith,  Ph.D..  A.s.sistint  Prof,  of  Chemi.stry  in  the 
Towne  Scientific  School,  Univ.  of  Penna.  In  one  hand.some  royal  12mo.  volume,  of  324 
pages,  with  illustrations ;  cloth,  $2  00.      {Just  Ready.) 

It  is  probably  the  best  manual  of  an  elementary  ad  srancing  to  the  analysis  of  minerals  and  such  pro- 
nature  extant,  insomuch  as  its  methods  are  the  best.  I  ducts  a.s  are  met  with  in  applied  chemistry.  It  is 
It  teaclies  by  examples,  commencing  with  single  j  an  iadispensable  book  for  students  in  chemistry.—' 
determinations,  followed  by  separations,  and  then  I  Boston  Journ.  of  Chemistry,  Oct.  1878. 

(lALLOWAY  [ROBERT),  F.C.S., 

V^  Prof  of  Applied  Chemistry  in  the  Royal  College  of  Science  for  Ireland,  etc. 

A  MANUAL  OF  QUALITATIVE  ANALYSIS.   From  the  Fifth  Lon- 

don  Edition.  In  one  neat  royal  12mo.  volume,  with  illustrations;  cloth,  $2  75.  {Lately 
Issued.) 

'DEMSEN{IRA),  M.D.,  Ph.D., 

Professor  of  Chemistry  in  the  Johns  Sopkinn  University,  Baltimore. 

PRINCIPLES  OF  THEORETICAL  CHI^]MISTRY,  with  speoial  reference 

to  the  Constitution  of  Chemical  Compounds.  In  one  handsome  royal  12mo.  vol.  of  over 
232  pages:  cloth,  $1  50.     {Just  Issued.) 


BOWMAN'S  INTRODUCTION  TO  PRACTICAL 
CHEMISTRY,  INCLUDING  ANALYSIS,  Sixth 
American,  from  the  sixth  and  revised  Loudon  edi- 
tion. With  numerous  illustrations.  In  one  iieat 
vol.,  royal  12mo.,  cloth,  $2  25. 


WOHLER  AND  FITTIG'S  OUTLINES  OF  ORGANIC 
CHEMISTRY  Translated  with  additions  from  the 
Eighth  German  Edition.  By  Ira  Remsen.  M  D., 
Ph  D,,  Prof  of  Chemistry  and  Physics  in  Williams 
College,  Mass.  In  one  volume,  royal  12mo.  of  650 
pp.,  cloth,  $3. 
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pOWNES  [GEORGE),  Ph.D. 

A  MANUAL  OF  ELEMENTARY  CHEMISTRY;  Theoretical  and 

Practical.  Revised  and  corrected  by  Heney  Watts,  B.A.,  F  R.S.,  author  of  "A  Dicrtion- 
ary  of  Chemistry,"  etc.  With  a  colored  plate,  and  one  hundred  and  seventy-seven  illus- 
trations. A  new  American,  from  tht  Twelfth  and  enlarged  London  edition.  Edited  by 
Robert  Bridges,  M.D.  In  one  large  royal  12mo.  volume,  of  over  1000  pages; 
cloth,  $2  75 ;  leather,  $3  25.     (Just  Issued.) 


This  work,  inorganic  and  organic,  is  complete  in 
one  convenient  volume.  In  its  earliest  editions  it 
was  fully  up  to  the  latest  advancements  and  theo- 
ries of  that  time.  In  its  present  form,  it  presents, 
in  a  remarkably  convenient  and  satisfactory  man- 
npr,  the  principles  and  leading  facts  of  the  chemistry 
of  to-day.  Concerning  the  manner  in  which  the 
various  subjects  are  treated,  much  deserves  to  be 
said,  and  mostly,  too,  in  praise  of  the  book.  A  re- 
view of  such  a  work  as  Fownes's  OhemiHry  within 
the  limits  of  a  book-notice  for  a  medical  weekly  is 
simply  out  of  the  question. — Gincinnati  Lancet  and 
Clinic,  Dec.  14, 1878. 

When  we  state  that,  in  our  opinion,  the  present 
edition  sustains  in  every  respect  the  high  reputation 
which  its  predeeesHOTs  have  acquired  and  enjoyed, 
we  express  therewith  our  full  belief  in  its  intrinsic 
value  as  a  text-book  and  work  of  reference. — Am. 
Journ.  of  Pharm.,  Aug.  1878. 

The  conscientious  care  which  has  been  bestowed 
upon  it  by  the  American  and  English  editors  renders 
it  still,  perhaps,  the  best  book  for  thestudent  and  the 
practitioner  who  would  keep  alive  the  acquisitions 
of  his  student  days.    It  has, indeed,  reached  a  some- 


what formidable  magnitude  with  its  more  than  a 
thousand  pages,  but  with  less  than  this  no  fair  repre- 
sentation of  chemistry  as  it  now  is  can  be  given.  The 
type  is  small  but  very  clear,  and  the  sections  ai-e  very 
lucidly  arranged  to  facilitate  study  and  reference. — 
Med.  and  Surg.  Reporter,  Aug  3,  1878. 

The  work  is  too  well  known  to  American  students 
to  need  any  extended  notice;  suffice  it  to  say  that 
thereviKion  by  the  English  editor  has  been  faithfully 
done,  and  that  Professor  Bridges  has  added  some 
fresh  and  valuable  matter,  especially  in  the  inor- 
ganic chemistry.  The  book  has  always  been  a  fa- 
vorite in  this  country,  and  in  its  new  shape  bids 
fair  to  retain  all  its  former  prestige. — Boston  Jour. 
of  Chemtistry,  Aug.  1878. 

It  will  be  entirely  unnecessaryfor  ns  to  make  any 
remarks  relating  to  the  general  characterof  Fownes' 
Manual.  For  over  twenty  years  it  has  held  the  fore- 
most place  as  a  text-book,  and  the  elaborate  and 
thorough  revisions  which  have  been  made  from  time 
to  time  leave  lit  tie  chance  for  any  wide  a  wake  rival  to 
step  before  it. — Canadian  Pharm.  Jour.,  Aug.  1878. 

As  a  manual  of  chemistry  it  is  without  a  superior 
in  the  language. — Md.  Med.  Jour.,  Aug.  1878. 


-DLOXAM  iC.  L.), 

•*-'  Professor  of  Ohem,istry  in  King'' 8  College,  London. 

CHEMISTRY,  INORGANIC  AND  ORGANIC.    From  the  Second  Lon- 
don Edition.     In  one  very  handsome  octavo  volume,  of  700  pages,  with  about  300  illus 
trations.     Cloth,  $4  00  ;  leather,  $5  00.     (Lately  Issued.) 
We  have  in  this  work  a  completeand  most  excel 


lent  text-book  for  the  use  of  schools,  and  can  heart- 
ily recommend  it  as  such.— -^os^on.  Med.  and  Surg. 
Journ.,  May  28, 1874. 

The  above  is  the  title  of  a  work  which  we  can  most 
conscientiously  recommend  to  students  of  chemis- 
try. It  is  as  easy  as  a  work  on  chemistry  could  be 
made,  at  the  same  time  that  it  presentsa  full  account 
of  thatscience  as  it  now  stands.  We  have  spoken 
of  the  work  as  admirably  adapted  to  the  wants  of 
students  ;  it  is  quite  as  well  suited  to  the  require- 
ments of  practitioners  who  wish  to  review  their 
chemistry,  or  have  occa.sion  to  refresh  their  memo- 
ries on  any  point  relating  to  it.  In  a  word,  it  is  a 
book  to  be  read  by  all  who  wish  to  know  what  is 
thechemistry  of  the  preaentday. — American  Prac- 
titioner, Nov.  1873. 


It  would  be  difiScult  for  a  practical  chemist  and 
teacher  to  find  any  material  fault  with  this  most  ad- 
mirable treatise.  The  author  has  given  us  almost  a 
cjclopsedia  within  the  limits  ofa  convenient  volume, 
and  has  done  so  without  penning  the  use/es.s  para- 
graphs too  commonly  making  up  a  great  part  of  the 
bulk  of  many  cumbrous  works.  The  progressive 
scientist  is  not  disappointed  when  he  looks  for  the 
record  of  new  and  valuable  processes  and  discover- 
ies, while  the  cautious  conservati'^e  does  not  find  its 
pages  monopolized  by  uncertain  theories  and  specu- 
lations. A  peculiar  point  of  excellence  is  the  crys- 
tallized form  of  expression  in  which  great  truths  are 
expressedin  very  .short  paragraphs.  One  is  surprised 
at  the  brief  space  allotted  to  an  important  topic,  and 
yet,  after  reading  it,  he  feels  that  little,  if  any  more 
should  have  been  said.  Altogether,  it  is  seldom  yoa 
see  a  text-book  so  nearly  faultless.  —  Cincinnati 
Lancet,  Nov.  1873. 


flLOWES  (FRANK),  D.Sc,  London. 

V  Senior  Science- Master  at  the  High  School,  Newcastle-under-Lyme,ete. 

AN  ELEMENTARY  TREATISE  ON  PRACTICAL  CHEMISTRY 

AND  QUALITATIVE  INORGANIC  ANALYSIS.  Specially  adapted  for  Use  in  the 
Laboratories  of  Schools  and  Colleges  and  by  Beginners.  Second  American  from  the 
Third  and  Revised  English  Edition.  In  one  very  handsome  royal  12mo.  volume  of 
372  pages,  with  47  illustrations.     Cloth,  $2  60.     (Just  Ready.) 


This  is  a  valuable  work  for  those  about  to  com- 
mence chemistry,  the  more  so  as  by  its  use  they  are 
simultaneously  acquainted  with  the  manipulation 
of  chemical  analysis,  a  method  which  is  tbe  most 
valuable  to  impart  a  thorough  knowlei^ge  of  chemis- 
try. It  is  a  very  good  little  book,  and  will  make 
for  itself  many  warm  friends  and  supporters.  It 
treats  the  subject  well  and  the  tables  are  very  clear 
and  valuable. — St.  Louis  Med.  and  Surg.  Journ., 
Mar.  1881. 

This  work  is  not  only  well  adapted  for  use  as  a 
text- book  in  medical  colleges,  but  is  also  one  of  the 
be.st  that  a  practitioner  can  have  for  convenient  re- 


ference and  instruction  in  his  library.  As  a  rule, 
such  volufues  are  too  technical  and  abstruse  for 
study  without  some  didactic  aid,  but  the  volume 
presentf'd  is  easy  of  comprehension,  and  will  be  of 
great  value  to  college  stud°nts  and  busy  practition- 
ers.—iV.  T.  Am.  Med.  Bi- Weekly,  April'Q,  ISSI.      ' 

The  tables  particularly  demand  praise,  for  they 
are  admirably  formed,  both  for  convenience  of  re- 
ference and  fulness  of  information.  In  short,  we 
do  not  remember  to  have  met  with  a  book  which 
could  better  serve  the  student  as  a  guide  to  the  sys- 
tBraatic  study  of  inorganic  chemistry. — Louisville 
Med.  News,  March  12,  1881. 


KNAPP'S  TECHNOLOGY;  orChemistry Applied  to 

the  Arts  and  to  Manufactures.      With  American 
additions  by  Prof.  Walter  R.  Johnson.    In  two 


very  handsome  octavo  volumes,  with  500  wood 
engravings,  cloth,  $6  00. 
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DARKISH  {ED  WARD), 

Late  Professor  of  Materia  Medica  in  the  Philadelphia  College  of  Pharmacy. 

A  TREATISE  ON  PHARMACY.     Designed  as  a  Text-Book  for  the 

Student,  and  as  a  Guide  for  the  Physician  and  Pharmaceutist.  With  many  Formulae  and 
Prescriptions.  Fourth  Edition,  thoroughly  revised,  by  Thomas  S.  Wiegand.  In  one 
handsome  octavo  volume  of  977  pages,  with  280  illustrations ;  cloth,  $5  50  j  leather,  $6  50; 
half  Russia,  $7.      {Lately  Issued.) 


Of  T)r  Parrish'.s  great  work  on  pharmacy  it  only 
remains  to  be  said  thai  the  editor  has  accomplished 
his  work  so  well  as  to  maintain,  in  this  fourth  edi- 
tion, the  high  standard  of  excellence  which  it  bad 
attained  in  previous  editions,  under  the  editorship  of 
its  accomplished  author.  This  has  not  been  accom 
plished  without  much  labor, and  manyadditionsand 
improvements,  involving  changes  in  the  arrange- 
mentof  the  several  parts  of  the  work,  and  the  addi- 
_  tion  of  much  new  matter.  With  the  modifications 
thus  effected  it  constitutes,  as  now  presented,  a  com- 
pendium of  the  science  and  art  indi.'^pensable  to  the 
pharmacist,  and  of  the  utmost  value  to  every 
practitioner  of  medicine  desirous  of  familiarizing 
himself  with  the  pharmaceutical  preparation  of  the 
articles  which  he  prescribes  for  his  patients.  —  Chi- 
eago  Med.  J^owrn.,  July,  1874. 

The  work  is  eminently  pra'tical,  and  has  the  rare 
merit  of  being  readable  and  interesting,  while  it  pre- 
serves astricdy  ^^cienlificcharacter  The  whole  work 
reflects  the  greatest  credit  on  author,  editor  and  pub 
lisher  ft  will  convey  so  me  idea  ofthe  liberality  which 
has  been  bestowed  npon  its  production  when  we  men- 
tion that  there  are  no  less  than  280 carefully  executed 


the  work,  not  only  to  pharmacists,  but  also  to  the 
multitude  of  medical  practitioners  wh^)  are  obliged 
to  compound  their  own  medicines.  It  vt  111  ever  hold 
an  honored  place  on  our  own  bookshelves. — Dublin 
Med.  Press  and  Circular,  Aug.  12,  1874. 

We  expressed  our  opinion  of  a  former  edition  in 
terms  of  unqualified  praise,  aud  we  are  in  no  mood 
to  detract  from  that  opinion  in  rf  ference  to  the  pre- 
sent edition,  the  preparation  of  which  has  fallen  into 
competent  hands.  It  is  a  book  with  which  no  pharma- 
cist can  dispense,  and  from  which  no  physician  can 
fail  to  derive  much  information  of  value  to  him  in 
practice.— Pact>"e  Med.  andSurg.Journ.,  Jvine,'Ti. 

Perhaps  one,  if  not  the  most  important  book  npon 
pharmacy  which  has  appeared  in  the  English  lan- 
guage has  emanated  from  the  transatlantic  press. 
"Parrish'sPharmacy"isa  well-known  work  on  this 
side  of  the  water,  aud  the  fact  shows  us  that  a  really 
useful  work  neverbecomes  merely  local  in  its  fame. 
Thanks  to  the  judicious  editing  of  Mr.  Wiegand,  the 
posthumous  edition  of  "Parrish"  has  been  saved  to 
the  public  with  all  the  mature  experience  of  its  au- 
thor, ani)  perhaps  none  the  worse  for  a  dash  of  new 


Illustrations.  In  conclusion,  we  heartily  recommend   blood. — Lnnd.  Pharm.  Journal  Oct.  17  1874. 

QRIFFITH  [ROBERT  E.),  M.D.  ' 

A  UNIVERSAL  FORMULARY,  Containing  the  Methods  ofPrepar- 

ing  and  Administering  Officitial  and  other  Medicines.  The  whole  adapted  to  Physiciars  and 
Pharmaceutists.  Third  edition,  thoroughly  revised,  with  numerous  additions,  bj  John  M. 
MAiscH,ProfessorofMateriaMedicainthe  Philadelphia  College  of  Pharmacy.  In  one  large 
andhandsomeoctavovolumeof  about  SOnpp.,  el.,  $450;  leather,  $5  50.  (Lately  Issued.) 
To  the  druggist  a  good  formulary  is  simply  indis- 
pensable, and  perhaps  no  formulary  has  been  more 
extensively  used  than  the  well-known  work  before 


ns.  Many  physicians  have  tooflSciate.  also,  as  drug 
gists.  This  is  true  especially  of  the  country  physi- 
cian, and  a  work  which  shall  teach  him  the  means 
by  which  to  administer  or  combine  his  remedies  in 
the  most  efflcacious  and  pleasant  manner,  will  al- 
ways hold  its  place  upon  his  shelf  A  formulary  of 
this  kind  is  of  benefit  also  to  the  city  physician  in 


A  more  complete  formulary  than  it  is  in  its  pres- 
ent form  the  pharmacist  or  physician  could  hardly 
desire.  To  the  first  some  such  work  is  indispenxa- 
ble,  and  it  is  hardly  less  essential  to  the  practitioner 
who  compounds  his  own  medicines.  Much  of  what 
is  contained  in  the  introduciion  ought  to  be  com- 
mitted to  memory  by  every  student  of  medicine. 
As  a  help  to  physicians  it  will  be  found  invaluable, 
and  doubtlesR  will  make  its  way  into  libraries  not 
already  supplied  with  a  standard  work  of  the  kind. 


largest  practice.— CmeinnatT  O/tnic,  Feb.  21.  l6Ti.'  — The  American  Practitioner, 'LQ-ais\i\\e,3u\y,  "3 i. 

ffURQUHARSON  (ROBERT),  M.D. , 

Lecturer  on  Materia  Medica  at  St.  Marj/^s  Hospital  Medical  School. 

A  GUIDE  TO  THERAPEUTICS  AND  MATERIA  MEDICA.  Se- 
cond Ameri-an  edition,  revised  by  the  Author.  Enlarged  and  adapted  to  the  U.  S. 
Pharmacopoeia.  By  Frank  Woodbury,  M.D.  In  one  neat  royal  12mo.  volume  of  498 
pages  :  cloth,  $2  25.      (Just  Ready.) 

copious  notes  have  been  introduced,  embodying  the 
latest  revision  of  the  Pharmacopceia,  together  with 
the  antidotes  to  the  more  promiuent  poisons,  and 
such  of  the  newer  remedial  agents  as  seemed  neces- 
sary '.0  the  completeness  of  the  work.  Tables  of 
weights  and  measures,  and  a  good  alphabetical  in- 
dex end  the  volume. — Driigyists'  Circular  and 
Chemical  Oazette,  June,  1879. 

It  is  a  pleasure  to  think  that  the  rapidity  with 
which  a  second  edition  is  demanded  may  be  taken 
as  an  indication  that  the  sense  of  appreciation  of  the 
value  of  reliable  information  regarding  the  use  of 
remedies  i<  notentirely  overwhelmed  in  the  cultiva- 
tion of  pathological  studies,  characteristicof  the  pre- 
sent day.  This  work  certainly  merits  the  success  it 
has  so  quickly  achieved.— -iV«i»  Remedies,  July,  '79. 


The  appearance  of  a  new  edition  of  this  conve- 
nient and  handy  book  in  less  than  two  years  may 
certainly  be  taken  as  an  indication  of  its  useful- 
ness. Its  eon'^enient  arrangement,  and  its  terse- 
ness, and,  at  the  same  time,  comole'eness  of  the 
information  given,  make  it  a  handy  book  of  refer- 
ence.— Am.  Journ.  of  Pharm.acy,  June,  1879. 

This  work  contains  in  moderate  compass  such 
well-digested  facts  concernitig  the  physiological 
and  therapeutical  action  of  retredies  as  are  reason- 
ably established  up  to  the  present  time.  By  a  con- 
venient arrangement  the  correspondirg  effects  of 
each  article  in  health  and  disease  are  presented  in 
parallel  clumns,  not  only  rendering  reference 
easier  but  also  impressing  the  facts  more  strongly 
UDon  the  mind  of  the  reader.  The  book  has  been 
adapted  co  the  wants  of  the  American  student,  and 


CHRISTISON'S  DISPENSATORY.  With  copious  ad- 
ditions, and  213  large  wood  engravings  By  R. 
EoLESFiKLD  GRIFFITH,  M.D.  One  vol.  8vo.,  pp. 
1000,  cloth,  «4  00. 


CARPENTER'S  PRIZE  ESSAY  ON  THE  USE  OF 
Alcoholic  Liquors  in  Health  and  Disease.  New 
edition,  with  a  Preface  by  D.  F.  CoNDrB.  M.D.,  and 
explanationsof  scientific  words.  In  oneneatl2mo. 
volume,  pp.  178,  cloth,  80  cents. 


12  Henry  C.  Lea's  Son  &  Co.'s  Publications — {Mat.  Med.  and  Therap.). 
UTILLE  {ALFRED),  M.D.,  LL.D.,  and  JlfAlSCH  [JOHN  M.).  Ph.D., 

A3        Prof,  of  Theory  and  Practice  of  Medicine  JJ-L        Pruf.  of  Mat.  Med.  and  Bot  in  Phifa. 

and  of  Clinical  Med.  in  Univ.  of  Pa.  Ooll.  Phormacy,  Seey.tothe  American 

Pharmaceutical  Association. 

THE   NATIONAL  DISPENSATORY  :  Containing  the  Natural  History, 

Chemistry,  Pharmacy,  Actions  and  Uses  of  Medicines,  including  those  recognized  in 
the  Pharmacopoeias  of  the  United  Stntes,  Great  Britain  and  Germany,  wifh  numer- 
ous references  to  the  French  Codex.  Second  edition,  thoroughly  revised,  with  numerous 
additions.  In  one  very  handsome  octavo  volume  of  1692  pages, with  2.39  illustrations. 
Extra  cloth,  $6  75;  leather,  raised  bands,  $7  50;  half  Russia,  raised  bands  and  open 
back,  $8  25.     (Now  Ready.) 

Preface  to  the  Second  Edition. 
The  demand  which  has  exhausted  in  a  few  months  an  unusually  large  edition  of  the  National 
Dispensatory  is  doubly  gratifying  to  the  authors,  as  showing  that  they  were  correct  in  thinking 
that  the  want  of  such  a  work  was  felt  by  the  medical  and  pharmaceutical  professions,  and  that 
their  efforts  to  supply  that  want  have  been  acceptable.  This  appreciation  of  their  labors  has 
stimulated  them  in  the  revision  to  render  the  volume  more  worthy  of  the  very  marked  favor 
with  which  it  has  been  received.  The  first  edition  of  a  work  of  puch  magnitude  must  necessarily 
be  more  or  less  imperfect ;  a,nd  though  but  little  that  is  new  and  important  has  been  brought 
to  light  in  the  short  interval  since  its  publication,  yet  the  length  of  time  during  which  it  was 
passing  through  the  press  rendered  the  earlier  portions  more  in  arrears  than  the  la'er.  The 
opportunity  for  a  revision  has  enabled  the  authors  to  scrutinize  the  work  as  a  whole,  and  t« 
introduce  alterations  and  additions  wherever  there  has  seemed  to  be  occasion  for  improve- 
ment or  greater  completeness.  The  principal  changes  to  be  noted  are  the  introduction  of  seve- 
ral drugs  under  separate  headings,  and  of  a  large  number  of  drugs,  chemicals  and  pharma- 
ceutical preparations  classified  as  allied  drugs  and  preparations  under  the  heading  of  more 
important  or  better  known  articles  :  these  additions  comprise  in  part  nearly  the  entire  German 
Pharmacopoeia  and  numerous  articles  from  the  French  Codex.  All  new  investigations  which 
caine  to  the  authors'  notice  up  to  the  time  of  publication  have  received  due  cocsideration. 

The  series  of  illustrations  has  undergone  a  corresponding  thorough  revision.  A  number  have 
been  added,  and  still  more  have  been  substituted  for  such  as  were  deemed  less  satisfactory. 

The  new  matter  embraced  in  the  text  is  equal  to  nearly  one  hmdred  pages  of  the  first  edition. 
Considerable  as  are  these  changes  as  a  whole,  they  have  been  accommodated  by  an  enlargement 
of  the  page  without  increasing  unduly  the  size  of  the  volume. 

While  numerous  additions  have  been  made  to  the  sections  which  relate  to  the  physiological 
action  of  medicines  and  their  use  in  the  treatment  of  disease,  great  care  has  been  taken  to 
make  them  as  concise  as  was  possible  without  rendering  them  incomplete  or  obscure.  The 
doses  have  been  expressed  in  the  terms  both  of  troy  weight  and  of  the  metrical  system,  for  the 
purpose  of  making  those  who  employ  the  Dispensatory  familiar  with  the  latter,  and  paving  the 
way  for  its  introduction  into  general  use. 

The  Therapeutical  Index  has  been  extended  by  about  2250  new  references,  making  the  total 
number  in  the  present  edition  about  6000. 

The  articles  there  enumerated  as  remedies  for  particular  diseases  are  not  only  those  which, 
in  the  authors'  opinion,  are  curative,  or  even  beneficial,  but  those  also  which  have  at  any  time 
been  employed  on  the  ground  of  popular  belief  or  professional  authority.  It  is  often  of  as 
much  consequence  to  be  acquainted  with  the  worthlessness  of  certain  medicines  or  with  the 
narrow  limits  of  their  power,  as  to  know  the  well  attested  virtues  of  others  and  the  conditions 
under  which  they  are  displayed.  An  additional  value  possessed  by  such  an  Index  is,  that  it 
contains  the  elements  of  a  natural  classification  of  medicines,  founded  upon  an  analysis  of  the 
results  of  experience,  which  is  the  only  safe  guide  in  the  treatment  of  disease. 

This  evidence  of  success,  seldom  paralleled,  |  keep  the  work  up  to  the  time. — New  Remedies,  ^ov. 
shows  clearly  how  well  the  authors  have  met  the 
existing  needs  of  the  pharmaceutical  and  medical 
professions.  Gratifying  as  it  must  be  to  them,  they 
have  embraced  the  opportunity  offered  for  a  thor- 
ough revision  of  the  whole  work,  striving  to  em- 
brace within  it  all  that  might  have  been  omitted  in 
the  former  edition,  and  all  that  has  newly  appeared 
of  sufficient  importance  during  the  time  of  its  col- 
laboration, and  the  short  interval  elapsed  since  the 
previous  publication.  After  having  gone  carefully 
through  the  volume  we  must  admit  that  the  authors 
have  labored  faithfully,  and  with  success,  in  main- 
taining the  high  character  of  their  work  as  a  com- 
pendium meeting  the  requirements  of  the  day,  to 
which  one  can  safely  turn  in  quest  of  the  latest  in- 
formation concerning  everything  worthy  of  notice  in 
connection  with  Pharmacy,  Materia  Medica,  and 
Therapeutics. — Am..  Jour,  of  Pharmacy,  Nov.  1879. 
It  is  with  great  pleasure  that  we  announce  to  oar 
readers  the  appearance  of  a  second  edition  of  the 
National  Dispensatory.  The  total  exhaustion  of  the 
first  edition  in  the  short  space  of  six  months,  is  a 
sufficient  testimony  to  the  value  placed  upon  the 
work  by  the  profession.  It  appears  that  the  rapid 
sale  of  the  first  edition  must  have  induced  both  the 
editors  and  the  publisher  to  make  preparations  for 
a  new  edition  immediately  after  the  first  had  been 
issued,  for  we  find  a  large  amount  of  new  matter 
added  and  a  good  deal  of  the  previous  text  altered 
ami  improved,  which  proves  that  the  authors  do  not 
intend  to  let  the  grass  grow  under  their  feet,  but  to 


1879. 

This  is  a  great  work  by  two  of  the  ablest  writers  on 
materia  medica  in  America  The  authors  have  pro- 
duced a  work  which,  for  accuracy  and  comprehensive- 
ness, is  unsurpas.'sed  by  any  work  on  the  sabjeet.  There 
is  no  book  in  the  English  language  \\hich  contains  so 
much  valuable  information  on  the  various  articles  of 
the  materia  medica.  The  work  has  cost  the  authors 
years  of  laborious  study,  but  they  have  succeeded  in 
producing  a  dispen^iatory  which  is  not  only  national, 
but  will  be  a  lasting  memorial  of  the  learning  and 
ability  of  the  authors  who  produced  it. — Edinburgh 
Medical  Journal,  Nov.  1879. 

It  is  by  far  more  international  or  universal  than 
any  other  hook  of  the  kind  in  our  language,  and 
more  comprehensive  in  every  sense. — Pacifie  Med. 
and  Surff.  Jown.,  Oct.  1S79. 

The  National  Dispensatory  is  beyond  dispute  the 
very  best  authority.  It  is  throughout  complete  in 
all  the  necessary  details,  clear  and  lucid  in  its  ex- 
planations, and  replete  with  references  to  the  most 
recent  writings,  where  further  particulars  can  be 
obtained,  if  desired.  Its  value  is  greatly  enhanced 
by  the  extensive  indices — a  general  index  of  materia 
medica,  etc.,  and  also  an  index  of  theiapeutics.  It 
would  be  a  work  of  supererogation  to  say  mora  about 
this  well-known  work.  No  practising  physician  can 
afford  to  he  without  the  National  Dispensatory.— 
Canada  Med.  and  Surg.  Journ.,  Feb.  1880. 
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jUAISCH  (JOHJV  3L),  Phar.  D., 

Prof,  of  Materia  Medica  and  Botany  in  the  Phila.  OnV.  of  Pharmary. 

A  MAN'UAL  OF  ORGANIC  MATERIA  MEDTCA.     Being  a  Guide 

to  Materia  Medica  of  the  Vefjetable  and  Animal  Kingdoms.  For  the  use  of  Students, 
Druggists,  Pharmacists  and  Physici:ins.  In  one  handsome  12mo.  volume,  with  numer- 
ous illustrations  on  wood.      [Preparing.) 

EXTRACT  FROM  THE  AUTHOr's  PREFACE. 

When  in  1866  the  author  was  called  to  the  chair  of  Materia  Medica  in  the  institution  named 
(the  Philadelphia  College  of  Pharmacy),  he  seriously  felt  the  need  of  a  suitable  text  book 
which  could  be  used  in  connection  with  his  lectures,  and  made  preparations  for  the  publication 
of  such  a  work  at  an  early  date.  To  elaborate  a  system  of  classification,  which  should  be  with- 
out difSculty  comprehended  and  readily  applied  by  those  for  whom  it  was  intended,  was  by  no 
means  an  easy  task,  and  the  author  found  occasion,  almost  every  year,  to  either  remodel  that 
previously  selected,  or  to  make  what  in  his  opinion  seemed  to  be  desirable  improvements.  The 
publication  of  the  "  National  Dispensatory"  in  a  measure  supplied  the  want  felt,  at  least  as  far 
as  a  work  of  reference  is  con<-err.ed,  but  owing  to  its  local  arrangement,  it  is  not  adapted  to 
systematic  instruction.  However,  its  publication  rendered  a  modification  of  the  original  plan 
for  a  treatise  on  Materia  Medica  desirable,  and  it  is  now  presented  in  a  form  giving  an  outline 
of  the  substance  of  the  lectures  and  embracing  what  are  considered  the  essential  physical,  histo- 
logical, and  chemical  characters  of  the  organic  drug,  so  as  to  render  the  work  also  a  useful  and 
reliable  guide  in  business  transnctions.  Regarding  the  classification,  the  author  is  conscious 
of  its  imperfections,  but  he  believes  it  to  be  convenient  and  capable  of  practical  application. 

In  reference  to  the  scope  of  the  work,  the  main  aim  has  been  to  embrace  all  the  drugs  recog- 
nized by  the  U.  S.  Pharmacopceia,  together  with  the  old,  but  now  unofBcinal  ones,  and  such 
others,  the  use  of  which  has  been  recently  revived  or  sugge.^ted,  and  which  seem  to  deserve 
attention.  The  medical  properties  and  doses  of  the  various  drugs  are  merely  briefly  stated  as 
subjects  of  general  important  information  ;  the  present  work  is  not  intended  for  giving  instruc- 
tion in  the  therapeutic  application  of  drugs. 


S 


TILLE  (ALFRED),  M.  D., 

Professor  of  Theory  and  Practice,  of  Medicine  in  the  University  of  Penna . 

THERAPEUTICS  AND  MATERIA  MEDICA  ;  a  Systematic  Treatise 

on  the  Action  and  Uses  of  Medicinal  Agents,  including  their  Description  and  History. 
Fourth  edition,  revised  and  enlarged.  In  two  large  and  handsome  8vo.  vols,  of  about  2000 
pages.     Cloth,  $10;  leather,  $12;  half  Russia,  $13.     (Late/y  Issued.) 


It  is  unaecessary  to  do  much  more  than  to  an- 
mounce  the  appearance  of  the  fourth  edition  of  this 
well  known  and  excellent  work. — Brit,  and  For. 
Med.-Okir.  Review, Oct  1S75. 

For  all  who  desire  a  complete  work  on  therapeu- 
tics and  materia  medica  for  reference,  in  cases  in- 
volving medico-legal  questions,  as  well  as  for  in- 
formation concerning  remedial  agents,  l)r.  Still^'sis 
"par  e.x3elle.nce^'  the  work.  Beingout  of  print,  by 
the  exhaustion  of  former  editions,  the  author  has  laid 
the  profession  under  renewed  obligations,  by  the 
careful  revision,  importantadditions,  and  timely  re- 
issuing a  work  not  exactly  supplemented  by  any 
other  in  the  English  language,  if  in  any  language. 
The  mechanical  execution  handsomely  sustains  the 
well-known  skill  and  good  taste  of  the  publisher. — 
St.  Lotiis  Med.  and  Surg.  Journal,  Dec.  1874. 

From  the  publication  of  the  first  edition  "StilI6's 
Therapeutics"  has  been  one  of  the  classics;  its  ab- 
sence from  our  libraries  would  create  a  vacuum 
■which  could  be  filled  by  no  other  work  in  the  lan- 
guage, and  its  presence  supplies,  in  the  two  volumes 


of  the  present  edition,  a  whole  cyclop83dia  of  thera- 
peutics.— Chicago  Medical  Journal,  Veh.  1S75. 

The  rapid  exhaustion  of  three  editions  and  the  uni- 
versal favor  with  which  the  work  has  been  received 
by  the  medical  profession,  are  sufficient  proof  of  its 
excellence  as  a  repertory  of  practical  and  usefulin- 
formation  for  the  physician.  The  edition  before  us 
fully  sustains  this  verdict,  as  the  work  has  been  care- 
fully revised  and  in  some  portions  rewritten,  bring- 
ing it  up  to  the  present  time  by  the  admission  of 
chloral  and  croton-chloral,  nitrite  of  amyl,  bichlo- 
ride of  methylene,  methylic  ether,  lithium  eom- 
pounds,  gelseminum,  and  other  remedies. — Am. 
Journ.  of  Pharmacy ,  Feb.  1875. 

We  can  hardly  admit  that  it  has  a  rival  in  the 
multitude  of  its  citations  and  the  fulness  of  its  re- 
search into  clinical  histories,  and  we  must  assign  it 
a  place  in  the  physician's  library;  not,  indeed,  as 
fully  representing  the  present  state  of  knowledge  in 
pharmacodynamics,  but  as  by  far  the  most  complete 
treatise  upon  the  clinical  and  practical  side  of  the 
qtiestion. — Boston  Med.  and  Surg.  Journal,  Nov.  6, 
1S74. 


pORNIL  (F.),  AND 

vx         Prof,  inthe  Faculty  nf  Med  ,  Paris. 


jyANVIER  [L.), 

.-*-*'         Prof  inthe  College  of  France. 


MANUAL  OF  PATHOLOGICAL  HISTOLOGY.     Translated,  with 

Notes  and  Additions,  by  E.  0.  Shakespeare,  M.D.,  Pathologist  and  Ophthalmic  Surgeon 
to  PhilaJa.  Hospital,  Lecturer  on  Refraction  and  Operative  Ophthalmic  Surgery  in  Univ. 
of  Penna.,  and  by  Henry  C.  Simes.  M  D.,  Demonstrator  of  Pathological  Histology  in 
the  Univ.  of  Pa.  In  one  very  handsome  octavo  volume  of  over  700  pages,  with  over 
350  illustrations.     Cloth,  $5  50;  leather,  $6  50;  half  Russia,  $7.      (Just  Ready.) 


We  have  no  hesitation  in  cordially  recommending 
the  English  translition  ofCornil  &  Ranvier's  "Pa- 
thological Histology"  as  the  best  work  of  the  kind 
in  any,  language,  and  as  giving  to  its  readers  a 
trustworthy  guide  in  ohtainiog  a  broad  and  solid 
basis  for  the  appreciation  of  the  practical  bearings 
of  pathological  anatomy. — Am.  Journ.  of  Med. 
Sciences,  Airil,  3  8SO. 

This  important  work,  In  its  American  dress,  is  a 
welcome  offering  to  all  studenis  of  the  subjects 
which  it  treats.  The  great  mass  of  materia)  is 
arranged  naturally  and  comprehensively.  The 
classification  of  tumors  is  clear  and  full,  so  far  as 


the  subject  idmita  of  definition,  and  this  one  chap- 
ter is  worth  the  price  of  the  book  The  illustra- 
tions are  copious  and  well  chosen.  Without  the 
slightest  hesitation,  the  translators  deserve  honest 
thanks  for  placing  this  indispensable  work  in  the 
hands  of  American  students. — Phila.  Med.  TimeSy 
April  24,  18S0 

This  'volume  we  cordially  commend  to  theprofes- 
sion.  It  will  prove  a  valuable,  almost  necessary^ 
addition  to  the  libraries  of  students  who  are  to  be 
physicians,  and  to  the  libraries  of  students  who  are 
^hjsiciiLna.— American  Practitioner,  June,  1880. 
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IPENWICK  (SAMUEL),  M.D., 

-^  Assistant  PhyHcio,n  to  the  London  Hospital.. 

THE  STUDENT'S  GUIDE  TO  MEDICAL  DIAGNOSIS!    From  the 

Third  Revised  and  Enlarged  English  Edition.     With  eighty-four  illustrations  on  wood. 
In  one  very  handsome  volume,  royal  12mo. ,  cloth,  $2  25.     {Just  Issued.) 


(IREEN  {T.  HENRY),  M.D., 

^-^  Lecturer  on  Pathology  and  Morbid  Anatomy  at  Oharing-Oross  Hospital  Medical  School,  etc. 

PATHOLOGY  AND  MORBID  ANATOMY.  Fourth  American, from 

the  Fifth  Enlarged  and  Revised  English  Edition.    In  one  very  handsome  octavo  volume 
of  about  350  pages,  with  138  fine  engravings  ;  cloth,  $2  25.     (Just  Ready.) 
Extract  from  the  Author's  Preface. 
In  preparing  the  fifth  edition  of  my  Text-book  on  Pathology  and  Morbid  Anatomy,  T  have 
again  added  much  new  matter,  with  the  object  of  making  the  work  a  more  complete  guide  for 
the  student.     All  the  chnpter.s  have  been  carefully  revised,  some  alterations  have  been  made  in 
the  arrangement  of  the  work,  and  an  addition  has  been  made  to  the  number  of  wood-cuts.     The 
new  wood  cuts,  a^  in  previous  editions,  have  been  drawn  by  Mr.  Collings  from  my  own  micro- 
scopical preparations. 

We  have  long  considered  this  the  best  guide  yet  j  been  thoroughly  revised,  and  much  new  matter 
presented  to  the  student  for  the  identification  of  va-  has  been  added.  To  the  physician  as  a  guide  in 
rious  morbid  tissues.  We  hive  found  it  more  satis-  diagnosis,  we  recommeTid  this  volume. — Physician 
factory  than  any  other.     The  present  edition   has  I  a.nd  Surgeon,  May,  1S81. 

DRISTO  WE  {JOHN  SYER),  M.D.,  F.R.C.P., 

J-}  Physician  and  Joint  Lecturer  on  Medicine,  St.  Thomas's  Hospital. 

A    TREATISE    ON    THE    PRACTICE    OF    MEDICINE.     Second 

American  edition,  revised  by  the  Author.  Edited,  with  Additions,  by  James  H.  Hutch- 
inson, M.D.,  Physician  to  the  Penna.  Hospital.  In  one  handsome  octavo  volume  of 
nearly  1200  pages.  With  illustrations.  Cloth,  $5  00;  leather,  $6  00;  half  Russia, 
$6  60.      (Now  Ready.) 

The  second  edition  of  this  excellent  work,  libe  the 
fir.st,  has  received  the  benefit  of  Dr.  Hutchinson's 
annotations,  by  which  the  phases  of  disease  which 
are  peculiar  to  this  country  are  indicated,  and  thus 
a  treatise  which  was  intended  for  British  practi- 
tioners and  students  is  made  more  practically  nstful 
on  this  side  of  the  water.  We  see  no  reason  to 
modify  the  high  opinion  previously  expressed  with 
regard  to  Dr.  Bristowe's  work,  except  by  adi'ing 
our  appreciation  of  the  careful  labors  of  the  author 
in  following  the  lateral  growth  of  medical  science. 
—  Jioston  Medical  and  Surgical  Journal,  February, 
18S0. 

What  we  said  of  the  first  edition,  we  can,  with 
increased  emphasis,  repeat  concerning  this:  "Every 
page  is  cha  ructerized  by  the  ntteratices  of  a  thonght- 
ful  man.  Wiat  has  been  said,  has  been  well  said, 
and  the  book  is  a  fair  reflex  of  all  that  is  certai-nly 
known  on  the  snbects  considered." — Ohio  Med 
Recorder,  Jan.  7, 1880. 


The  views  of  the  author  are  expressed  with  preci- 
sion and  sufficient  promptness  toimpress  the  student 
with  the  weight  of  his  authority;  a.nd  should  the 
medical  professor  ditfer  on  any  subject  from  his  doc- 
trine, he  will  need  to  find  strong  arguments  to  carry 
his  class  to  theipposite  conclusion. — If.  0.  Med.  and 
Surg.  Journ  ,  Feb.  1880. 

The  reader  will  find  every  conceivable  subject 
connected  with  the  practice  of  medicine  ably  pre- 
sented, in  a  stylf  at  once  clear,  interesting,  and  con- 
cise. The  additions  mide  by  Dr.  Hatchinson  are 
appropiiale  and  practical,  and  greatly  add  to  its 
usefulness  to  American  readers. — Buffalo  Med.  and 
Surg.  Journ.,  March,  1880. 

We  regard  it  as  an  excellent  work  for  students  and 
for  practitioners.  It  i6  clearly  written,  the  author's 
^tyle  is  attractive,  and  it  is  especially  to  be  com- 
mended for  its  excellent  exposition  of  the  pathol  .'gy 
and  clinical  phenomena  of  disease. — St.  Louis  Glin. 
Record,  Feb.  1880. 


H 


'ABERSHON  [S.  0.).  M.D. 

Senior  Phy,siclnn  to,  and  late  Lecturer  on  the  Principles  and  Practice  of  Medicine  at,  Ouy's 
Hospital,  etc. 

ON  THE  DISEASES  OF  THE  ABDOMEN,  COMPRISING  THOSE 

of  the  Stomach,  and  other  parts  of  the  Alimentary  Canal,  (Esophagus,  Caecum,  Intes- 
tines and  Peritoueum.  Second  American,  from  the  Third  enlarged  and  revised  Eng- 
lish edition.  With  illustrations.  In  one  handsome  octavo  volume  of  over  500  pages. 
Cloth,  $.3  50.      (Now  Ready.) 

amended  by  the  author.  Several  new  chapters  have 
been  added,  bringing  the  work  fully  up  to  tlie  times, 
and  making  it  a  volume  of  interest  to  the  practi- 
tioner in  evpry  field  of  medicine  and  surgery.  Per- 
verted nutrition  is  in  some  form  associated  with  all 
diseases  we  have  to  combat,  and  we  need  all  the 
light  that  ctn  ^e  obtained  on  a  subject  so  broad  and 
general.  Dr  Habershon's  work  is  one  that  every 
practitioner  sh  >uld  read  and  study  for  himself. — 
N.  Y.  Med.  Journ  ,  April,  1879. 


This  valuable  treatise  on  diseases  of  the  stomach 
and  abdomen  has  been  o^t  of  print  for  several  years, 
and  is  theref>re  not  so  well  known  to  the  profession 
as  it  de«erves  to  be.  It  will  be  found  a  cycloiiasdia 
of  information,  systematically  arranged,  on  all  dis- 
eases of  the  alimentary  tract,  from  the  mo  'th  to  the 
rectum  A  fair  proportion  of  each  chapter  is  devoted 
to  symptoms,  pathology,  and  'herapeuMcs.  The 
present  edition  is  fuller  than  form'>r  ones  in  many 
particulars,  and  has   been  thoroughly  revised  and 


GliUGE'S  ATLAS  OP  PATHOLOGICAL  HISTOLOGY. 
Translated,  with  Notes  and  Additions,  by  Joseph 
Leidt,  M.  D.  In  one  volume,  very  large  imperial 
quarto,  with  320  copper-plate  figures,  plain  and 
colored,  cloth.     $4  00 

LA  ROCHE  ON  YELLOW  FEVER. considered  in  its 
Historical,  Pathological,  Etiological  and  Thera 
peutical  Relations.  In  two  large  and  handsome 
octavo  volumes  of  nearly  l.'iOO  pp  .cloth.    $7  00. 

STOKES'  LECTURES  ON  FEVER  Edited  by  Johm 
WiLT.iAM  MooRK,  M.  D.,  Assistant  Physician  to  the 
Cork  Street  Fever  Hospital.  In  one  neat  8vo 
volume,  cloth,  $2  00. 


PAVY'S  TREATISE  ON  THE  FUNCTION  OF  DI- 
GESTION: its  Disorders  and  their  Treatment. 
From  the  Second  London  edition.  In  one  hand- 
some volume,  small  octavo,  cloth,  $2  00. 

HOLLAND'S  MEDICAL  NOTES  AND  REFLEC- 
TIOXS.     1  vol.  Svo.,  pp.  ^00,  cloth.    *.<?  .50 

BARLOW'S  MANUAL  OF  THE  PRACTICE  OP 
MEDICINE.  With  Additions  by  D.  P.  Condie, 
M    n      1  vol   Svo.,  pp.  600.  cloth.    '«;2  50. 

TODD'SCLINICAL  LECTURES  ON  CERTAIN  ACUTE 
Diseases.  In  one  neat  octavo  volume,  of  320  pp. 
eloth.    $2.60. 


Henry  C.  Lea's  Son  &  Co.'s  Publications — {Practice  of  Medicine).  15 


-CfLINT  {A  USTJN),  M.D., 

^  Professor  of  the  Principles  and  Practice  of  Medicine  in  Sellevue  Med.  College,  N.  Y. 

A  TREATISE    ON   THE    PRmCIPLES  AND   PRACTICE    OF 

MEDICINE  ;  designed  for  the  use  of  Students  and  Practitioners  of  Medicine.  Fifth 
edition,  entirely  rewritten  and  much  improved.  In  one  large  and  closely  printed  octavo 
volume  of  1163  pp.  Cloth,  $5  60;  leather,  $6  50;  very  handsome  half  Russia,  raised 
hands,  $7.     {Just  Ready.) 


Practically,  this  edition  is  a  new  work;  for  so 
many  additions  and  cbanges  have  been  made  that 
one  well  acquainted  with  previous  editions  would 
hardly  recognize  this  as  an  old  friend.  The  size  of 
the  volume  is  somewhat  increased.  An  entire  new 
section  and  several  new  chapters  have  been  added. 
It  is  universally  conceded  that  no  text  book  upon 
this  subject  was  ever  published  in  this  country 
that  can  at  all  compare  with  it.  It  has  long  been 
at  the  very  head  of  American  text-book  literature, 
and  tliere  ciu  he  no  doabt  bu;  that  it  will  be  many 
years  before  it  yields  (ho  place  to  others. — iVa#/i- 
ville  Journ.  of  Med.  and  Surg  ,  Feb.  ISSl. 

"Flint's  Practice"  is  recognized  to  be  a  standard 
treatise  of  high  rank  upon  the  principles  and  ttie 
practice  of  medicine  wherever  the  English  language 
is  read.  The  opinions  everywhere  reve-il  the  man 
of  extensive  experience,  dilizent  study,  calm  judg- 
ment, and  unbiassed  criticism.  The  work  i-huuld 
be  in  the  hands  of  every  practitioner. — New  Turk 
Med.  Record,  Feb.  26,  1881. 

This  edition  differs  so  much  from  all  previous 
editions,  on  account  of  the  revisions,  eliminatioos, 
amplifications,  and  additions,  so  coaepicaously  ma 
nifest,  that  no  one  can  be  said  to  possess  tie  actual 
views  of  tbe  author  on  the  practi-^e  of  mediciae,  un- 
less he  becomes  the  p  <ssessor  of  this  volume  It  is 
certainly  the  only  American  work  on  this  subject 
which  can  be  unreservedly  recommended,  and  the 
only  one  which  does  justice  to  Atnerican  authors, 
observers,  and  practitioners.  —  Qaiilard' s  Medical 
Journal,  Feb.  ISSl. 


The  style  and  character  of  this  work  are  too  well 
known  to  the  profession  to  require  an  introduction. 
For  a  number  of  years  this  volume  has  occupied  a 
leading  p  isition  as  a  lext-book  in  the  majority  of 
medical  schools,  and  the  high  position  accorded  to 
it  in  the  past  is  a  guarantee  of  a  hearty  welcome  in 
this  new  edition  The  book  may  be  said  to  represent 
the  present  state  of  the  science  of  medicine  as  now 
anderstooii  aad  taught.  It  is  a  safe  guide  to  students 
and  practitioners  of  medicine. — Maryland  Medical 
Journal.  March  1,  1881. 

A  marked  feature  of  value  in  the  new  edition  of 
Fliot  is  the  condensed  section  on  morbid  anatomy 
prefacing  each  subject  discussed,  and  the  very  good 
prefi.x  on  geoeral  pathology,  chapters  all  of  them 
written,  as  the  author  states  in  hi-  preface,  by  Or. 
Wm.  H.  Welch,  lecturer  on  pathological  histology 
in  Bellevua  Hospital  Medical  College.  Dr.  Welch 
has  doQe  his  p*rt  of  the  work  to  all  acceptation. — 
Cincinnati  Lancet  and  GLinic   March  12   1881. 

The  author  has,  in  this  edition,  revised  and  re- 
written a  great  oart  and  mjde  it  accord  with  the 
more  advanced  idea*  which  have  been  developed 
within  the  past  few  years.  He  is  che  more  fitted  to 
do  .'^o,  as  he  is  actively  engaged  in  his  profes.sion, 
aud  can  make  deductions,  uot  from  the  work  of 
others,  but  from  his  own  labors.  It  is  a  treatise 
wtiii!h  every  American  physician  should  ha?e  upon 
his  table,  and  which  he  should  consult  oa  occa-^ions 
when  his  leisure  permits  him  to  do  so. — St.  Louis 
Miid.  and  Surg.  Journal,  March,  1881. 


B 


Y  THE  SAME  AUTHOR. 

CLINICAL  MEDICINE;    a  Systematic   Treatise  on   the  Diagnosis 

and  Treatment  of  Diseases.  Designed  for  Students  and  Practitioners  of  Medicine.  In 
one  large  and  handsome  octavo  volume  of  796  pages;  cloth,  $4  50  ;  leather,  $5  50; 
half  Russia,  $6.      {Now  Ready.) 

in  this  country  as  that  of  the  author  of  two  works 
of  great  merit  on  special  subjects,  and  of  numerous 
papers,  exhibUiug  much  origiDalily  aud  extensive 
res.  arch.  —  The  Dublin  Journal,  Dec.  1S79. 

There  is  every  reason  to  believe  that  this  book 
will  be  well  received.  The  active  practitioner  is 
frequently  in  need  of  some  work  that  will  enable 
him  to  obtain  information  in  the  diagnosis  and 
treatment  of  cases  with  comparatively  little  labor. 
Dr.  Flint  has  the  faculty  of  expressing  himself 
clearly,  and  at  the  same  time  so  concisely  as  to 
enable  tbe  searcher  to  traverse  the  entire  ground 
of  his  search,  and  at  the  same  time  oV)tain  all  that 
isessentiil,  without  plodding  through  an  intermi- 
nable space. — N.  Y.  Med.  Jour.,  Nov.  1879 

The  great  object  is  to  place  before  the  reader  the 
latest  observations  and  experience  in  diHgnosis  and 
treat  nent.  Such  a  w  ,irk  is  especially  valuable  to 
students.  It  is  complete  in  its  special  design,  and 
yet  80  condensed,  that  he  can  by  its  aid,  keep  up 
with  the  lectures  on  practice  without  neglecting 
other  branches.  It  will  not  escape  the  nntiie  of  the 
practitioner  that  such  a  work  is  moat  valuable  in 
culling  points  in  diagnosis  aud  treatment  in  the  in- 
tervals between  the  daily  rounds  of  visits  since  he 
can  in  a  few  minutes  refresh  his  memory,  or  learn 
the  litest  advance  in  the  treatment  of  diseases  which 
demand  his  instant  a'tention.  —  Cincinnati  Lancet 
and  Jlinic,  Oct.  25,  1879. 


The  eminent  teacher  who  has  written  the  volume 
under  consi  leration  has  recognized  the  needs  of 
the  American  profession,  and  the  result  is  all  that 
we  could  wish.  The  style  in  which  it  i'  written  is 
peculiarly  the  author's  ;  it  is  clear  and  forcible,  and 
marked  by  those  characieristies  which  have  ren- 
dered him  one  of  the  best  writers  and  teachers  this 
country  has  ever  produced..  We  have  not  space  for 
60  full  a  consideration  of  this  remarkable  work  as 
we  would  desire. — St.  Louis  Clin.  Record,  Oct.  1879. 

It  is  here  that  the  skill  and  learning  of  the  great 
clinician  are  displayed  He  has  given  usa  store- 
house of  medical  knowledge,  excellent  for  the  stu- 
dent, convenient  for  the  practitioner,  the  result  of  a 
long  life  of  the  most  faithful  clinical  work,  collect- 
ed by  an  energy  as  vigilant  "nd  systematic  as  un- 
tiring, and  weighed  by  a  judgment  no  less  clear 
than  his  observation  is  close.— Archives  of  Medi- 
cine, Dee.  1879 

To  give  an  adequate  and  useful  con»pectus  of  the 
extensive  field  of  modern  clinical  medicine  is  a  task 
of  no  ordinary  difficulty;  bnt  to  accomplish  this 
consistently,  with  brevity  and  clearness,  the  different 
subjects  and  their  several  parts  receiving  the  atten- 
tion which,  relatively  to  their  importance,  medical 
opinion  claims  for  them,  is  still  more  ditBcult. '  This 
tfisk  we  feel  bound  to  say  has  been  executed  wi'h 
more  than  partial  success  by  Dr  Flint,  whose  name 
is  already  familiar  to  students  of  advanced  medicine 


Dr  THB  SAME  AUTHOR. 

ESSAYS    ON    CONSERVATIVE    MEDICINE    AND    KINDRED 

TOPICS.     In  one  very  handsome  royal  12rao.  volume.     Cloth,  $1  38.     {Just  Issued.) 


DAVIS'S  CLINICAL  LECTURES  ON  VARIOUS 
IMPORT  AN''  DISEASES;  being  a  collection  of  the 
Clinical  Lectures  delivered  in  the  Medical  Wards 
of  Mercy  Hospial,  Chicago.  Editfd  by  Frank  H 
Davis,  M.D.  Second  edition,  enlarged.  In  one 
handsome  royal  12aao.  volume.     Cloth,  $1  75. 

THE  CYCLOPEDIA  OF  PRACTICAL  MEDICINE: 
eomprising  Treatises  on  the  Nature  and  Treatment 
of  Diseases,  Materia  Medica  and 'Therapeutics,  Dis- 


eases of  Women  and  Children,  Medical  .Inrispru- 
dence,  etc.  etc.  By  Donolison,  Forbes,  Twekdie, 
and  GoNOLtr.  In'  four  large  super-royal  octavo 
volumes,  of  S254  double-columned  piges,  strongly 
and  hnndsoraely  bound  in  leather.  $1.1:  cloth,  til . 
STURGES'S  INTRODUCTION  TO  THE  STUDY  OF 
CLINICAL  MEDICINE.  Being  a  Guide  to  the  In- 
vestigation of  Disease.  In  one  handsome  12mo. 
volume,  cloth,  $1  25.    (Lately  Issued.) 
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f^ICHARDSON  {BENJ.  W.),  M.D.,  F.R.S.,  M.A.,  LL.D.,  F.S.A., 

-*■•'        Fe-llowofthf.  Royal  College  of  Physicians,  London. 

PREVENTIVE  MEDICINE.    In  one  octavo  volume  of  about  500  pages. 

(In  Press.') 

The  immerse  strides  taken  by  medical  science  during  the  last  quarter  of  a  century  have  had 
no  more  conspicuous  field  of  progress  than  the  Ciiusation  of  disease.  Not  only  has  this  led  to 
marked  advance  in  therapeutics,  but  it  has  given  rise  to  a  virtually  new  department  of  medi- 
cine— the  prevention  of  disease — more  important,  perhaps,  in  its  ultimate  remits  than  even  the 
investigation  of  curative  processes  Yet  there  has  been  no  attempt  to  gather  into  a  systematic 
and  intelligible  shape  the  accumulation  of  knowledge  thus  far  acquired  on  this  most  interesting 
subject.  Fortunately,  the  task  h-^s  been  at  last  undertaken  by  a  writer  who  of  all  others  is, 
perhaps,  best  qualified  for  its  performance,  and  the  result  of  his  labors  can  hardly  fail  to  mark 
an  epoch  in  the  history  of  medical  science.  The  plan  adopted  for  the  execution  of  this  novel 
design  can  best  be  explained  in  his  own  words  : — 

"With  the  object  here  expressed  I  write  this  volume.  I  have  nothing  to  say  in  it  that  has 
any  relation  to  the  cure  of  disease,  but  I  base  it  nevertheless  on  the  curative  side  of  medical 
learning  In  other  words,  I  trace  the  diseases  from  their  actual  representation  as  they  exist 
before  us,  in  their  natural  progress  after  their  birth,  as  far  as  I  am  able,  back  to  their  origins, 
and  try  to  seek  the  conditions  out  of  which  they  spring.  Thereupon  I  endeavor  further  to 
analyze  those  conditions,  to  see  how  far  they  are  removable  and  how  far  they  are  avoidable." 

U;rOODBURY  [FRANK),  M.D., 

'  '  Phy.iii-ian  to  the  Oerman  Hospital,  Philadelphia,  late  Chief  Assist,  to  Med.  Clinic,  Jeff.  ColUge 

No.'ipital,  etc. 

A    HANDBOOK   OP   THE   PRINCIPLES  AND   PRACTICE    OF 

Medicine  ;  for  the  use  of  Students  and  Practitioners.     Based  upon  Husband's  Handbook 
of  Practice.     In  one  neat  volume,  royal  12mo.      {I?i  Press.) 


mTHERGlLL  [J.  MILNER),  M.l).  Edin.,  M.R.C.P.  Land., 

-*-  Asst.  Phys.to  the  West  Lond  Hosp. ;  As.'it.  Phy.v.  to  the  City  of  Lond.  Ho.sp.,etc. 

THE  PRACTITIONER'S  HANDBOOK  OF  TREATMENT;  Or,  the 

Principles  of  Therapeutics.     Second  edition,  revised  and  enlarged.     In  one  very  neat 
octavo  volume  of  about  650  pages.     Cloth,  $4  00;  very  handsome  half  Russia,  $5  50. 
{Just  Ready.) 
The  junior  members  of  the  prnfession  will  find  in 
it  a  work   that  should  not  only  Be  read,  but  care- 
fully studied.     It  will  assist    them  in   the  proper 
selectiofl  and  combination  of  therapeutical  agents 
best  adapted  to  each  case  and  condition,  and  enable 
them  to  prescribe  intelligently  and    successfully. 
To  do  full  justice  to  a  work  of  this  scope  and  char- 
acter will  be  impossible  in  a  review  of  this  kind. 
The  bnok  itsi-lf  must  be  read  to  be  fully  appreciated. 
— St.  Louis  Courier  of  Medicine,  Nov.  ISSO. 

The  author  merits  the  thanks  of  every  well-edu- 
cated physician  for  his  efforts  toward  rationalizing 
the  treatment  of  diseases  upon  the  scientific  basis 
of  physiology.  Every  chapter,  every  line,  has  the 
impres.s  of  a  master  hand,  and  while  the  work  is 
thoroughly  scientific  in  every  particular,  it  presents 


to  the  thonghtful  reader  all  the  charms  and  beau- 
ties of  a  well- written  novel.  No  physician  can 
well  afford  to  be  without  this  valuable  work,  for  its 
originality  makes  it  fill  a  niche  in  medical  litera- 
ture hitherto  vacant. — Nashville  Jourri.  of  Med. 
and  Surg.,  Oct.  ISSO. 

Throughout  the  work,  while  room  is  left  for  dif- 
ference of  opinidu  in  matters  of  detail,  the  main 
courses  of  tieatment  are  so  carefully  founded  on 
well-establisbed  principles,  that  no  e.'^sential  dif- 
ference is  felt  to  be  possible.  The  closing  chapter 
contains  much  concentrated  worldly  wisdom  ;  and, 
if  carefully  read,  digested,  and  assimilated,  will,  in 
many  an  emergency,  stand  the  young  medical  man 
in  good  stead. — Lond.  Med.  Record,  Oct.  12,  ISSO. 


PINLAYSON  [JAMES),  M.D., 

-*•  Physician  a-«d.  Lecturer  on  Clinical  Medicine  in  the  Glasgow  We.ftern  Infirmary,  etc. 

CLINICAL    DIAGNOSIS;    A    Handbook    for    Students   and    Prae- 

titioners  of  Medicine.  In  one  handsome  12mo.  volume,  of  546  pages,  with  85  illustra- 
tions. Cloth,  $2  63.  (Jt/st  Issued.) 
The  book  is  an  excellent  one,  clear,  concise,  conve- 
nient, practical.  It  is  replete  with  the  very  know- 
ledge the  student  needs  when  he  quits  the  lecture- 
room  and  the  laboratory  for  the  ward  and  sick-room, 
and  does  not  lack  in  information  that  will  meet  the 
wants  of  experienced  and  older  men. — Phila.  Med. 
Times,  Jan.  4,  1879. 


This  is  one  of  the  really  useful  books.    It  is  attrac- 


tive from  preface  to  the  final  page,  and  ought  to  be 
given  a  place  on  every  office  table,  because  it  contains 
in  a  condensed  form  all  that  is  valuable  in  semeiology 
and  diagnostics  to  be  found  in  balkier  volumes,  and 
because  in  its  arrangement  and  complete  index,  it  is 
unusually  convenient  for  quick  reference  in  any 
eraei'gencythat  may  come  upon  the  busy  practitioner. 
—N.  C.  Med.  Journ.,  Jan.  1S79. 


ITT^  TSON  (  THOMAS),  M.D.,  §-c. 

LECTURES    ON    THE     PRINCIPLES    AND    PRACTICE    OF 

PHYSIC.  Delivered  at  King's  College,  London.  A  new  American,  from  the  Fifth  re- 
vised and  enlarged  English  edition.  Edited,  with  additions,  and  several  hundred  illu.'^tra- 
tions,by  Henry  Hartshorne,  M.D.,  Professor  of  Hygiene  in  the  University  of  Penn- 
sylvania.    In  two  large  and  handsome  8vo.  vols.    Cloth,  $9  00  ;  leather,  $11  00.     {Lately 


Published.) 
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ARTSHORNE  [HENRY),  M.D., 

Professor  of  Hygiene  in  the  Univer.tity  of  Penn.iylvo.nia 

ESSENTIALS  OF  THE  PRINCIPLES  AND  PRACTICE  OF  MEDL 

CINE.  A  handy  book  for  Students  and  Practitioners  Fifth  edition,  thoroughly  re- 
vised and  rewritten.  With  over  one  hundred  illustrations.  In  one  handsome  royal 
12mo.  volume,  of  about  600  pages.     {In  Press.) 
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'OEYNOLDS  [J.  RUSSELL).  M.D., 

-*■«'         Prof,  of  the  Principlen  and  Practice  of  Medicine  in  Univ.  College,  London. 

A  SYSTEM  OF  MRDF'INE   with  Notes  and  A^dditions  bt  HpnryEarts- 
HORNE,  M.D.,  late  Professor  of  Hygiene  in  the  University  of  Penna.     In  three  large  and 
handsome  octavo  volumes,  containing  3052  closely  printed  double-eolunineil  pages    with 
numerous  illustrations.      Sold  on!y  by  subscription.     Price  per  vol.,  in  cloth,  Sn.OOj  in 
sheep,  $6.00:  half  Russia,  raised  bands,  $6.50.     Per  set  in  cloth,  $16;  sheep,  $18;   half 
Russia,  $19.50 
Volume  I.   {just  ready)  contains  G-bneral  Diseases  and  Diseases  of  the  Nervous  System. 
Volume  II.    {just  ready)  contains  Diseases  of  Respiratory  and  Circulatory  Systems. 
Volume    III.    {jzist  ready)    contains    Diseases  of   the  Digestive  and  Blood  Glandular 
Systems,  of  the  Urinary  Organs,  of  the  Female  Reproductive  System,  and  of  the 
Cutaneous  System. 
Reynolds's  System  op  Medicine,  recently  completed,  has  acquired,  since  the  first  appearance 
of  the  first  volume,  the  well  deserved  reputation  of  being  the  work  in  which  modern   Briti.sh 
medicine  is  presented  in  its  fullest  and  most  practical  form.     This  could  scarce  be  otherwise  in 
view  of  the  fact  that  it  is  the  result  of  the  collaboration  of  the  leading  minds  of  the  profession, 
each  subject  being  treated  by  some  gentleman  who  is  regarded  as  its  highest  authority — as  for 
instance.   Diseases  of  the   Bladder  by  Sir  Henry  Thompson,   Malpositions  of  the  Uterus  by 
Graily  Hewitt,  Insanity  by  Henry  Maudsley,  Consumption  by  J.  IIdghes  Bennet,  Dis- 
eases of  the  Spine  by  ChaR'^bs  Bland  Radcliffe,  Pericarditis  by  Francis  Sibson,  Alcoholism 
by  Francis  E.  Anstie,  Renal  Affections  by  AVilliam  Roberts,   Asthma  by  Hyde   Salter, 
Cerebral  Affections  by  H    Charlton  Bastian,  Gout  and  Rheuraatism  by  Alfred  Baring  Gar- 
rod,   Constitutional  Syphilis  by  Jonathan  Hutchinson,  Diseases  of  the  Stomach  by  Wilson 
Fox,  Diseases  of  the  Skin  by  Balmanno  Squire,  Affections  of  the  Larynx  by  Morell  Mac- 
EsicKiE,  Diseases  of  the  Rectum  by  Blizard  Curling,  Diabetes  by  Lauder  Brunton,  Intes- 
tinal Diseases  by  John  Syer  Bristowe,  Catalepsy  and  Somnambulism  by  Thomas  King  Cham- 
bers, Apoplexy  by  J.  Hughlings  Jackson,  Angina  Pectoris  by  Prf>fessor  Gairdner,  Emphy- 
sema of  the  Lungs  by  Sir  William  Jenner,  etc.  etc.     All  the  leading  schools  in  Great  Britain 
have  contributed  their  best  men  in  generous  rivalry,  to  build  up  this  monument  of  medical  sci- 
ence.    St.  Bartholomew's,  Guy's,  St  Thomas's,  University  College,  St.  Mary's,  in  London,  while 
the  Edinburgh,  Glasgow,  and  Manchester  schools  are  equally  well  represented,  the  Army  Medical 
School  at  Netley,  the  military  and  naval  services,  and  the  public  health  boards.     That  a  work 
conceived  in  such  a  spirit,  and  carried  out  under  such  auspices  should  prove  an  indispensable 
treasury  of  facts  and  experience,  suited  to  the  daily  wants  of  the  practitioner,  was  inevitable,  and 
the  success  which  it  has  enjoyed  in  England,  and  the  reputation  which  it   has  acquired  on  this 
side  of  the  Atlantic,  have  sealed  it  with  the  approbation  of  the  two  pre-eminently  practical  nations. 
Its  large  size  and  high  price  having  kept  it  beyond  the  reach  of  many  practitioners  in  this 
country  who  desire  to  possess  it,  a  demand  has  arisen  for  an  edition  at  a  price  which  shall  ren- 
der it  accessible  to  all.     To  meet  this  demand  the  present  edition  has  been  undertaken.     The 
five  volumes  and  five  thousand  pages  of  the  original  have   by  tne  use  of  a  smaller  type  and  double 
column.s,  been  compressed  into  three  volumes  of  over  three  thousand  pages,  clearly  and  hand- 
somely printed,  and  offered  at  a  price  which  renders  it  one  of  the  cheapest  works  ever  presented 
to  the  American  profession. 

But  not  only  is  the  American  edition  more  convenient  and  lower  priced  than  the  English; 
it  is  also  better  and  more  complete.  Some  years  having  elapsed  since  the  appearance  of  a 
portion  of  the  worlc,  additions  are  required  to  bring  up  the  subjects  to  the  existing  condition 
of  science.  Some  diseases,  also,  which  are  comparatively  unimportant  in  England,  require  more 
elaborate  treatment  to  adapt  the  articles  devoted  to  them  to  the  wants  of  the  American  physi- 
cian ;  and  there  are  points  on  which  the  received  practice  in  this  country  differs  from  that 
adopted  abroad.  The  supplying  of  these  deficiencies  has  been  undertaken  by  Henry  Harts - 
HORNE,  M.D.,late  Professor  of  Hygiene  in  the  University  of  Pennsylvania,  who  has  endeavored 
to  render  the  work  fully  up  to  the  day,  and  as  useful  to  the  American  physician  as  it  has  proved 
to  be  to  his  English  brethren.  The  number  of  illustrations  has  also  been  largely  increased,  and 
no  effort  spared  to  render  the  typographical  execution  unexceptionable  in  every  respect. 

Really  too  much  praise  can  scarcely  be  given  to 
this  noble  book.  It  is  a  cyclopaedia  of  medicine 
■written  by  some  of  the  best  men  of  Europe.  It  is 
full  of  useful  information  such  as  one  finds  frequent 
need  of  in  one's  daily  work  As  a  book  of  reference 
it  is  invaluable.  It  is  up  with  tbe  times.  It  is  clear 
and  concentrated  in  style,  and  its  form  is  worthy 
of  its  famous  publisher.  —  Louisville  Med.  'News, 
Jan.  31,  1880. 

"  Reynolds'  System  of  Medicine"  is  ju'^tly  con- 
sidered the  most  popular  work  on  the  principles  and 
practice  of  medicine  in  the  English  language  The 
contributors  to  this  work  are  gentlemen  of  well- 
known  reputation  on  both  sides  of  the  Atlantic. 
Each  gentleman  has  striven  to  make  hi.?  part  of  the 
work  as  practical  as  possible,  and  the  information 
contained  is  such  as  is  needed  by  the  busy  practi- 
tioner.—St.  Louis  Med.  and  Hurg.  Journ. ,Ja.n.  '80. 

Dr.  Hartshorne  has  made  ample  additions  and 
revisions,  all  of  which  give  increased  value  to  the 
volume,  and  render  it  more  useful  to  the  Ameri- 
can practitioner.  There  is  no  volume  in  English 
medical  literature  more  valuable,  and  every  pur- 
chaser will,  on  becoming  familiar  with  it,  congrat- 
niate  hira.sfilfon  the  posse.ssioD  of  this  vast  store- i  which  he  has  subjected  it. — Am.  Jour.Med.  Soieness, 
house  of  information,  in  regard  to  so  many  of  the  [  Jan.  1880. 


subjects  with  which  he  should  be  familiar. — Gail- 
lard's  Med.  Journ.,  Feb.  1880. 

There  is  no  medical  work  which  we  have  in  times 
past  more  frequently  and  fully  consulted  when  per- 
plexed by  doubts  as  to  treatment,  or  by  having  un- 
usual or  apparently  inexplicable  sympfoms  pre- 
sented to  us  than  "Reynolds'  System  of  Medicine." 
Among  its  contributors  are  gentlemen  who  are  as 
well  known  by  reputation  upon  this  side  of  the 
Atlnnfic  as  in  Great  Britain,  and  whose  right  to 
speak  with  authority  upon  the  subjects  about 
which  they  have  written,  is  recognized  the  world 
over.  They  have  evidently  striven  to  make  their 
essays  as  practical  as  possible,  and  while  these  are 
sufficiently  full  to  entitle  them  to  the  name  of 
monographs,  they  are  not  loaded  down  with  such 
an  amount  of  detail  as  to  render  them  wearisome 
to  the  general  reader.  In  a  word,  they  contain  just 
that  kind  of  information  which  the  busy  practitioner 
frequently  finds  himself  in  need. of.  In  order  that 
any  detloiencies  may  be  supplied,  (he  publishers 
have  committed  the  preparation  of  the  book  for  the 
press  to  Dr.  Henry  Hartshorne,  whose  judicious 
notes  distributed  throughout  tbe  volume  afford  abun- 
dant evidence  of  the  thoroughness  of  the  revision  to 
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f>ARTHOLOW  {ROBERTS),  A.M.,  M.D.,  LL.D. 

J-*  Prof,  of  Materia  Medica  and  General  Therapeutics  in  the  Jeff.  Med.  Coll.  of  Phila.,  etc. 

A  PRACTICAL  TREATISE  ON  ELECTRICITY  IN  ITS   APPLI- 

CATION   TO    MEDICINE.      In  one  very  handsome  8vo.  volume  of  about  270  pages, 
with  98  illustrations.     {Just  ready.) 

EXTRACT  FBOM  THE  AUTHOK's  PREFACE. 

I  have  attempted  in  the  preparation  of  this  work  to  avoid  these  errors;  to  prepare  one  so 
simple  in  statement  that  a  student  without  previous  acquaintance  with  the  subject,  may  read- 
ily master  the  essentials;  so  complete  as  to  embrace  the  whole  subject  of  medical  electricity, 
and  so  condensed  as  to  be  complete  in  a  moderate  compass.  I  have  endeavored  to  keep  con- 
stantly in  view  the  needs  of  the  two  classes  for  whom  the  work  is  prepared — students  and  prac- 
titioners. I  have  assumed  an  entire  unacquaintance  with  the  elements  of  the  subject  as  the 
point  of  departure — for  I  am  addressing  those  who  have  either  failed  to  acquire  this  prelimi- 
nary knowledge,  or  having  acquired  it,  find  that  after  the  lapse  of  years,  it  has  become  misty 
and  confused.  In  the  accounts  of  electrical  phenomena  I  have  adhered  to  the  modes  of  expres- 
sion with  which  the  medical  electrical  text-books  have  made  us  familiar. 

This  bonk,  then,  must  be  regarded  as  the  exposition  of  electricity  as  a  remedial  agent,  made 
by  a  medical  practitioner  for  the  use  of  medical  practitioners.  No  claim  is  made  on  the  ground 
of  pure  science.  It  is  believed,  however,  that  the  work  makes  an  adequate  presentation  of  the 
subject,  regarding  electricity  as  a  remedial  agent — as  one  of  the  means  employed  for  the  treat- 
ment and  cure  of  disease. 


So  far  as  we  know,  the  need  of  a  clear,  pimple, 
nntechnical,  reliable,  concise,  and  modern  treatise 
upon  the  subject  of  medical  electricity  is  only  sup- 
plied by  the  volume  under  com-ideration.  It  is  not 
too  much  to  say  that,  if  availed  of,  it  will  render 
accessible  to  a  vast  number  of  members  of  the  pro- 
fession a  therapeutic  agent  of  the  greatest  value,  but 
which  has  heretofore  been  piactically  of  no  use 
whatever  to  them. — Maryland  Med.  Journal,  June 
1,  ISSl. 

We  have  not  yet  come  across  a  book  that  can  com- 
pare wilh  this  in  clearness  and  simplicity  of  state- 
ment. We  have  for  a  long  time  needed  a  text-book 
en  medical  electricity,  condensed  and  yet  complete, 
and  this  want  has  been  well  supplied  by  the  distin- 
guished author.  The  illustrations  are  elegant,  and 
the  book  as  a  whole  is  a  valuable  addition  to  the 
collection  of  any  student  or  practitioner.— £wJfaio 
Med.  and  Surg.  Ji,urnal,  June,  1881. 

As  a  whnle,  the  book  must  be  looked  upon  as  an 
exposition  of  electricity  for  remedial  purposes,  writ- 
ten by  a  medical  practitioner  for  the  use  of  medical 


practitioners.  From  this  standpoint  the  work  is 
worthy  of  the  careful  study  of  all  who  desire  to  in- 
vestigate this  subject  for  purely  practical  purposes. 
This  work  meets  a  want  of  very  many  students  and 
medical  practitioners.  We  greatly  err  if  it  be  not 
gladly  welcomed  by  them.  The  author,  from  his 
long  experience  as  a  practitioner,  is  admirably  fitted 
to  perform  the  task  of  writing  a  work  of  this  kind 
for  this  special  class  of  men. — Detroit  Lancet,  June, 
1881. 

This  book  is  expressive  of  careful  research  and  a 
nice  discrimination  in  the  selection  of  such  matter 
from  that  at  the  author's  command  as  is  best  adapted 
for  the  guidance  and  ins-ruction  of  the  physician 
whose  interest  in  electricity  is  proportionate  to  its 
practical  bearing  on  diagnosis  and  treatment.  It  is 
thorough,  it  is  accurate,  it  is  readable,  and  above 
all  is  essentially  utilizable,  if  we  may  use  the  word, 
and  renders  easy  of  access  to  the  general  practitioner 
the  modnn  operandi  of  employing  this  very  valu- 
able therapeutic  agent. — N.  Y.  Medical  Oaz.,  June 
11,  1S81. 


JiriTCHELL  {S.  WEIR),  M.D., 

Phys.  to  OrthopcBdic  Hospital  and  the  Infirmary  for  Dis.  of  the  Nervous  System,  Phila.,  etc.  etc. 

LECTURES    ON    DISEASES    OF    THE     NERVOUS    SYSTEM, 

ESPECIALLY  IN  WOMEN.     In  one  very  handsome  12mo.  volume  of  about  250  pages, 
with  five  lithographic  plates.     Cloth,  $1  75     {Just  Ready.) 

The  life-long  devotion  of  the  author  to  the  subjects  discussed  in  this  volume  has  rendered  it 
eminently  c'esirable  that  the  results  of  his  labors  should  be  embodied  for  the  benefit  of  tho.=e 
who  may  experience  the  difficulties  connected  with  the  treatment  of  this  class  of  disease. 
Many  of  these  lectures  are  fresh  studie.s  of  hysterical  afi"ections  ;  others  treat  of  the  modifica- 
tions his  views  have  undergone  in  regard  to  certain  forms  of  treatment,  while,  throughout  the 
whole  work,  he  has  been  careful  to  keep  in  view  the  practical  lessons  of  his  cases. 

It  is  a  record  of  a  number  of  very  remarkable  ordinarily  rich  in  acute  observation  and  sound  in- 
cases, with  acute  analyses  and  discussions,  clinical,  ~" 
pliysiol'igical,  and  therapeutical  It  Is  a  book  to 
whirh  the  physician  meeting  wi'h  a  new  hysterical 
experience,  or  in  doubt  whether  his  new  experience 
is  hysterical,  may  well  turn  with  a  well-grounded 
hope  of  finding  a  parallelism ;  it  will  be  a  new  ex- 
perience, indeed,  if  no  similar  one  is  here  recorded 
—Phila.  Med.  Times,  June  4,  1881. 

The  name  of  the  author  is  sufficient  guarantee  that 
these  topics  are  ably  and  appreciativf-ly  discusKOd  ; 
suffice  it  tosay  that  the  principles  of  treatment,  both 
hygienic  and  therapeutic,  are  clearly  indicated. 
The  articles  being  in  the  form  of  clinical  lectures, 
abound  in  illustrative  cases,  and  are  much  easier 
reading  than  a  systematic  treatise  on  the  same 
topics. — College  and  Clinical  Record,  May  15, 1  81. 

It  is  needless  to  say  that  these  leciures  are  extra- 


struction.  The  reputation  of  the  author  is  a  guar- 
antee of  that,  and  no  reac  er  will  be  disappointed. 
Nor  can  too  much  be  said  in  praise  of  the  admirable 
style  of  his  m-dical  writings,  and  each  of  these  lec- 
tures reads  with  the  fltiished  grace  of  a  polished 
essay.  Indeed,  the  book  throughout  is  so  fascinating 
a  one  that  it  could  not  fail  to  be  read  entire  by  every 
one  who  begins  its  pages.  —Phila.  Med.  and  Surg. 
Reporter,  May  7,  1881. 

The  book  throughout  is  not  only  intensely  enter- 
tainini;.  but  it  contains  a  large  amount  of  rare  and 
valuable  information.  Dr  Miichell  has  recorded 
Bot  only  the  results  of  his  most  careful  observation, 
but  has  added  to  the  knowledge  of  the  subjects  treat- 
ed by  his  original  investigation  and  practical  study. 
The  book  is  one  we  can  commend  io  all  of  our  read- 
ers — Maryland  Med.  Journal,  May  1,  1881. 


TIAMILTON  [ALLAN  Mr  LANE),  M.D., 

J- J.  Attending  PhyHoinn  at  the  Hospital  for  Epileptic.i  and  Paralytics,  Blacltwell's  Island,  y.  T., 

and  at  the  Out- raiienis''  Department  of  the  New  York  Ho.'ipitnl. 

NERVOUSDISEASES;THEIR  DESCRIPTION  AND  TREATMENT. 

Second   edition,  thoroughly  revispd  and  rewritten.      In  one  handsome  octavo  volume  of 
about  600  pages,  with  numerous  illustrations.     {In  Press.) 
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MORRIS  (MALCOLM),  M.D., 

•*-'-*-  Joint  Lecturer  on  De<-riiatolngy ,~St.  Mary'' 8  Hospital  Med.  School. 

SKIN  DISEASES,  Including  their  Definitions,  Symptoms,  Diaornosis, 

Proacnofis,  Morbid  Anatomy  and  Treatment.      A  Manual  for  Students  and  Prnctitioners. 

In  one  12mo.  volume  of  over  300  pages.    With  illustrations.     Cloth,  $1  75.     {Now  Ready.) 
To  physicians  who  would  like  to  know  something 
about  skin  di'^eases,  so  that  when  a  patient  present^ 
himself  for  lelli'f  they  can  make  a  correct  dia^rno 


and  prescribe  a  rational  trea'ment,  we  un hesitatingly 
recommend  this  little  book  of  Dr.  .Morris.  The  affec 
tions  of  the  skin  are  described  in  a  terse,  lucid  man- 
ner, and  their  several  characterisiics  so  plainly  set 
forth  that  diagnosis  will  be  easy.  The  treatment 
in  each  case  is  such  as  the  experience  of  the  most 
eminent  dermatoloujists  advise. — Qincinnati  Medi- 
cal News,  April,  18S0. 

This  is  emphatically  a  learner's  book  ;  for  we  can 
safely  say,  so  far  as  our  judgment  goes,  that  \a  the 
whole  range  of  medical  lileratnre  of  a  like  scope 
there  is  no  hook  which  for  clearness  of  expression 
and  methodical  arrangement  is  better  adapted  to 
promote  a  rational  conception  of  dermatology,  a 
branch  confessedly  difficult  and  perpexing   to  the 


begianer. — St.   Louis  Courier  of  Medicine,  April, 

1880. 

The  author  oT  this  manual  has  evidently  a  full  and 
intimate  acquaintance  with  the  literature  of  derma- 
tology, and  with  the  most  recent  developments  and 
appliances  of '■utaneous  medicine.  He  has  produced 
a  plain,  practical  book,  by  aid  of  which,  who  so 
chooses  may  triin  his  eye  to  the  recogui  ion  of 
light  but  significant  differences.  The  descriptions 
are  neither  too  va?ue  nor  o^er-reflned  ;  the  direc- 
tions for  treatment  are  clear  and  succinct. — London 
Brain,  April,  1880. 

The  author's  task  has  been  well  done  and  has  pro- 
duced one  of  the  best  recent  works  upon  the  difficult 
subject  of  which  itt-eats  ;  ttiereis  no  work  published 
which  gives  a  better  view  of  the  elementary  facts 
and  principles  of  dermatology.  —  New  Oi  leans  Medi- 
cal and  SurgicalJournal,  April,  IsSO. 


fpOX  (  TILBURF),  M.D.,  F.R.C.P.,  and  T.  G.  FOX,  B.A.,  M.R.G.S., 

-*-  Physicinn  to  the  Department  for  Skin  Diseases,  Vnivfrmty  College  ffo.ipifol. 

EPITOME  OP  SKIN  DISEASES.     WITH  FORMULA.     For  Stu- 

DBNTS  AND  Pbactitionkbs  .  Second  edition,  thoroughly  revised  and  greatly  enlarged.  In 
one  very  handsome  12mo.  volume  of  216  pages.     Cloth,  $1  38.     {Just  Issued.) 

miNT  {AUSTIN),  M.D., 

J-  Professor  of  the  Principles  and  Practice  of  Medicine  in  Bellevue  Hospital  Med.  College,  N.  T. 

A   MANUAL  OF  PERCUSSION  AND  AUSCULTATION;  of  the 

Physical  Diagno.«is  of  Diseases  of  the  Lungs  and  Heart,  and  of  Thoracic  Aneurism. 

Second  editioil.     In  one  handsome  royal  12mo.  volume:  cloth,  $1  63.      {Just  Ready.) 

The  little  work   before  us  has  already  become  a  I  author  has  for  m^ny  years  given,  in  connection  with 

standard  one,  and  has  become  extensively  adopted  |  practical  instruction  in  auscultation  and  percussion, 

as  a  text-book.    Th»re  is  certainly  none  better.     If  I  to  private  classes,  composed  of  medical  students  and 

contains   the   substance   of   the   lessons   which   the  |  p  actitioners.  —  Cincinnati  Med.  News,  ¥  eh.  \?:&Q. 

DT   THE  SAME   AUTHOR.  ' 

PHTHISIS:  ITS  MORBID  ANATOMY,  ETIOLOGY,  SYMPTOM- 

.ATIC  EVENTS  AND  COMPLICATIONS,  FATALITY  AND  PROGNOSIS,  TREAT- 
MENT AND  PHYSICAL  DIAGNOSIS;  in  a  series  of  Clinical  Studies.  By  Austin 
Flint,  M  D.,  Prof,  of  the  Principles  and  Practice  of  Medicine  in  Bellevue  Hospital  Med. 
College,  New  York.     In  one  handsome  octavo  volume  :  $3  50.      {Lately  Issued.) 

J>T  THE  SAME  AUTHOR. 

A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS,  PATHOLOGY, 

AND  TREATMENT  OF  DISEASES  OF  THE  HEART.  Second  revised  and  enlarged 
edition.     In  one  octavo  volume  of  550  pages,  with  a  plate,  cloth,  $4. 

■DY  THE  SAME  AUTHOR. 

A   PRACTICAL  TREATISE    ON  THE  PHYSICAL  EXPLORA- 

TION  OF  THE  CHEST  AND  THE  DIAGNOSIS  OF  DISEASES  AFFECTING  THE 
RESPIRATORY  ORGANS.  Second  and  revised  edition.  In  one  handsome  octavo  volume 
of  595  pages,  cloth,  $4  50. 

RO  WN  (LENNOX),  F.R.G.S.  Ed., 

Senior  Surgeon  to  the  Central  London  Throat  and  Ear  Hospital,  etc. 

THE  THROAT   AND  ITS  DISEASES.     Second  American,  from  the 

Second  English  Edition,  thoroughly  revised.  With  one  hundred  Typical  lUustrntions  in 
colors,  and  fifty  wood  engravings,  designed  and  executed  by  the  author.  In  one  very 
handsome  imperial  octavo  volume  of  over  350  pages.      (^Preparing.  ) 

CfElLER  {CARL),  M.D., 

As3  Lecturer  on  Laryngoscopy  at  the  Univ.  of  Penna.,   Chief  of  the  Throat  Dispensary  at  the 

Univ.  Hospital,  Phila.,  etc. 

HANDBOOK  OF  DIAGNOSIS  AND  TREATMENT  OF  DISEASES  OP 

THE    THROAT    AND    NASAL   CAVITIES.      In   one  handsome  royal  12mo.  volume, 
of  156  pages,  with  35  illustrations;  cloth,  $1.      (Just   Ready.) 
We  most  heartily  commend  this  book  as  showing        A  convenient  little  handbook,  clear,  concise,  and 


B 


sound  judgment  in  practice,  and  perfect  familiarity 
with  the  literature  of  tlie  spec  ally  it  so  ably  epi- 
tomizes.—  Philada.  Mtd.  Times,  July  5,  1879 


accurate  in  its  method,  and  admirably  fulfilling  i 
purpose  of  bringing  the  subject  of  which  it  treats 
within  the  comprehension  of  the  general  practi- 
tioner.— N.  C.  Med.  Jour.,  June,  1S79. 


OLTNinAL     OBSERVATIONS   ON   PaNCTIONAL  I  HILLTER'S  HANDBOOK  OF  SKIN    DISEASES,  for 
NERVOUS  DISORDERS    Bv  0.  Hanppield  Jones         Students  and  Practitioners.     Second  Am    Ed.     In 
M.D.,  Physician  to  St.  Mary's  Hospital,  &c.  Sec-        one  royal  12mo.  vol.  of  358  pp.  With  illustrations, 
ond  American  Edition.    In  one  handsome  oetavc-        Cloth,  $2  25. 
Tolameof  3-18  pages,cloth,$S25.  1 
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f>UMSTEAD  [FREEMAN  J.),  M.D.,LL.D., 

^-^        Late  Professor  of  Venereal  Diseases  at  the  Col.  of  Phys.  and  Surg.,  New  York,  &c. 

THE  PATHOLOGY  AND  TREATMENT  OF  VENEREAL  DIS- 
EASES. Including  the  results  of  recent  investigations  upon  the  subject.  Fourth  Edition, 
revised  and  largely  rewritten  with  the  co-operation  of  R.  W.  Taylor,  M.D.,  of  New 
York,  Prof,  of  Dermatology  in  the  Univ.  of  Vt.  In  one  large  and  handsome  octavo 
volume  of  835  pages,  with  138  illustrations.  Cloth,  $4  75  ;  leather,  $5  75  ;  half  Russia, 
$6  25.     (Nota  Ready.)    , 


We  have  to  congratulate  our  countrymen  upon 
the  truly  valuable  addition  which  they  have  made 
to  American  literature.  The  careful  estimate  of  the 
value  of  the  volume,  which  we  have  made,  justifies 
us  in  declaring  that  this  is  the  best  treatise  ou 
venereal  diseases  in  the  English  laognage,  and  we 
might  add,  If  there  is  a  better  in  any  other  tongue 
we  cannot  name  it;  there  are  certainly  no  books  in 
which  the  student  or  the  general  practitioner  can 
find  such  an  excellent  risumi  of  the  literature  of 
any  topic,  and  such  practical  suggestions  regarding 
the  treatment  of  the  various  complications  of  every 
venereal  disease.  We  take  pleasure  in  repeating 
that  we  believe  this  to  be  the  best  treatise  on  vene- 
real disease  in  the  English  language,  and  we  con- 
gratulate the  authors  upon  their  brilliant  addition 
to  American  medical  literature. — Chicago  Med.  Jour- 
nal and  Examiner,  February,  1880. 

It  is,  without  exception,  the  most  valuable  single 
work  on  all  brsinchesof  the  subject  of  which  it  treats 
in  any  language.  The  pathology  is  sound,  the  work 
is,  at  the  same  time,  in  the  highest  degree  practical, 
and  the  hints  that  he  will  get  from  it  for  the  man- 
agement of  any  one  case,  at  all  obscure  or  obstinate, 


will  more  than  repay  him  for  the  outlay.— .drefti'wes 
o/itfedici?ie,  April,  is^O. 

This  now  classical  work  on  venereal  disease  comes 
to  us  in  its  fourth  edition  rewritten,  enlai-ged,  and 
materially  Improved  in  every  way.  Dr.  Taylor,  as 
we  had  every  reason  to  expect,  has  performed  this 
part  of  his  work  with  unusual  excellence.  We  feel 
that  what  has  been  written  has  done  but  scanty  jus- 
tice to  the  merits  of  this  truly  great  treatise. — St. 
Louis  Courier  of  Medicine,  Feb.  18S0 

We  And  that  we  have  here  practically  a  new  book 
— that  the  statement  of  the  title  page,  as  to  the  fact 
that  it  has  beeA  largely  rewritten,  is  a  sufficiently 
modest  announcement  for  the  important  changes  in 
the  text.  After  a  thorough  examination  of  the  pre- 
sent edition,  we  can  assert  confidently  that  the  enor- 
mous labor  wo  have  described  has  been  here  most 
faithfully  and  conscientiously  performed. — Amer^ 
Journ.  Med.  Sci.,  Jan.  1880. 

It  is  one  of  the  best  general  treatises  on  venereal 
diseases  with  which  we  are  acquainted,  and  is  espe- 
cially to  be  recommended  as  a  guide  to  the  treatment 
of  syphilis. — London  Practitioner,  March,  1880. 


'^ROSS  {SAMUEL  W.),  A.M.,  M.D., 

Lecturer  on  Genito-Urinary  and  Venereal  Diseases  in  the  Jefferson  Medical  College,  Vhila. 

A    PRACTICAL    TREATISE    ON    IMPOTENCE,    STERILITY, 

AND  ALLIED  DISORDERS  OF  THE  MALE  SEXUAL  ORG.\NS.      In  one  very  hnnd- 
some  octavo  volume  of  174  pages,  with  16  illustrations.    Cloth,  $i  50.     {Jnst  Ready.) 


flULLERIER  {A.), 

^        Surgeon  to  the  Hdpitaldu  Midi 


and         TDUMSTEAD  [FREEMAN  J.), 

idi.  -*-'        Prof es.?or  of  Venereal  Di.ip.ases  in  the  College  of 

Physicians  and  Surgeons,  N.  Y 


AN  ATLAS  OF  VENEREAL  DISEASES.  Translated  and  Edited  by 

Freeman  J.  Bctmstead.  In  one  large  imperial  4to.  volume  of  328  pages,  double-columns, 

with  26  plates,  containing  about  150  figures,  beautifully  colored,  many  of  them  the  size  of 

life;  strongly  bound  in  cloth,  $17  00  ;   also,  in  five  parts,  stout  wrappers,  at  $3  per  part. 

Anticipating  a  very  large  sale  for  this  work,  it  is  offered  at  the  very  low  price  of  Three  Dol- 

LAKS  a  Part,  thus  placing  it  within  the  reach  of  all  who  are  interested  in  this   department  of 

practice.     Gentlemen  desiring  early  impressions  of  the  plates  would  do  well  to  order  it  without 

delay.     A  specimen  of  the  plates  and  text  sent  free  by  mail,  on  receipt  of  25  cents. 


LEE'S  LECTURES  ON  SYPHILIS  AND  SOME 
FORMS  OF  LOCAL  DISEASE  AFFECTING  PRIN- 
CIPALLY THE  ORGANS  OF  GENERATION.  In 
one  handsome  octavo  volume;  cloth,  1^2  25. 

CONDIE'S  PRACTICAL  TREATISE  ON  THE  DIS- 
EASES OF  CHILDREN.  Sixth  edition,  revised 
and  augmented.  In  one  large  octavo  volume  o; 
nearly  8fO  closely-printed  pages,  cloth,  $5  26; 
leather   8i6  25. 

WILLIAMS'S  PULMONARY  CONSUMPTION;  its 
Nature,  Varieties,  and  Treatment.  With  an  An- 
alysis of  One  Thousand  Cases  to  exemplify  its 
duration.  In  one  neat  octavo  volume  of  about 
3.50  pages;  cloth,  $2  .50. 

SLADE  ON  DIPHTHERIA;  its  Nature  and  Treat- 
ment, with  an  account  of  the  History  of  its  Pre- 
valence in  various  Countries.  Second  and  revised 
edition.  In  one  neatroyall2mo.  volume,  cloth, 
$1  2.5. 

WALSHEON  THE  DISEASESOF  THE  HEART  AND 
GREAT  VESSELS.  Third  American  Edition.  In 
1  vol.  Svo.,  420  pp.,  cloth,  $3  00. 

SMITH  ON  CONSUMPTION  ;  ITS  EARLY  AND  KE 
MEDIABLE  STAGES.    1  vol.  Svo. ,  pp.  264.   $2  2.'; 

WILSON'S  STUDENT'S  BOOK  OF  CUTANEOUS 
MEDICINE  and  Dipea.«es  op  the  Skin.  In  one 
vety  handsome  royal  12mo.  volume.    $8  60. 


CHAMBERS'S  MANUAL  OP  DIET  AND  REGIMEN 
IN   HEALTH  AND  SICKNESS.     In  one  handsome 
octavo  volume.     Cloth,  $2  76.         / 
FULLER  ON  DISEASES  OP  THE  LUNGS  AND  AIR- 
PASSAGES.  Their  Pathology,  Physical  Diagnosis, 
Symptoms  and  Treatment.    From  the  second  and 
revised  English  edition.    In  one  handsome  octavo 
volume  of  about  500  pages  :  cloth,  $3  50. 
BASHAM  ON  RENAL  DISEASES  :  a  Clinical  Guide 
to  their  Diagnosis  and  Treatment.  With  Illustra- 
tions.  In  one  12mo.  vol.  of  804  pages,  clnf  b,  $'2  00. 
LECTURES  ON  THE  STUDY  OF  FEVER.     By  A. 
Hhdson,  M.D.,  M.R.I. A.,  P'nysician  to  the  Meath 
Hospital      In  one  vol.  8vo.,  cloth,  $2  50. 
A  TREATISE  ON  FEVER.      By  Robert  D.  Lyons, 
'  K.C  C.  In  one  octavo  volume  of  362  pages,  cloth 
*2  25. 
HILL    ON    SYPHILIS  AND    LOCAL    CONTAGIOUS 
DISORDERS      In  one  handsome  octavo  volume  ; 
cloth   $3  25. 
SMITH'S  PRACTICAL  TREATISE  ON  THE  WAST- 
ING  DISEASES  OF  INFANCY  AND  CHILDHOOD. 
Second  American,  from  the  Sscond   revised  and 
enlarged  En.elish  edition.     In  one  handsome  octa- 
vo xrolnme,  cloth  .  Hl2  fiC\ 
LA  ROCHE  ON  PNEUMONIA.    1  vol.  Svo.,  cloth, 
of  500  pages.    Price,  $3  00. 
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MITE  [J.  LEWIS),  M.D., 

Olininal  Professor  of  Dise.asus  of  Ohiliiri>n  in  the.  Bellevue  Ho.ipital  Med.  College,  N.T. 

A  COMPLETE  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

CHILDREN.  Fifth  Editioa,  thoroughly  revised  and  rewritten.  In  one  handsome  oc- 
tavo volume  of  about  800  pages,  with  illustrations.  {I?i  Press.) 
The  very  marked  favor  with  which  this  work  has  been  received  wherever  the  English  lan- 
guage is  spoken,  has  stimulated  the  author,  in  the  prejiaration  of  the  Fifth  Edition,  to  spare 
no  pains  in  the  endeavor  to  render  it  worthy  in  every  rei^pect  of  a  continuance  of  professional 
confidence.  Many  portions  of  the  volume  have  been  rewritten,  and  much  new  matter  intro- 
duced, but  by  an  earnest  effort  at  condensation,  the  size  of  the  work  will  not  be  materially 
increased. 

'^JEA  TING  [JOHN  M.),  31. D., 

Lecturer  on  the  Dise'ises  of  Children  rrf  the  Univer.'iify  of  Fen-n,<tylvnnin,  etc. 

THE  MOTHER'S  GUIDE  IN  THE  MANAGEMENT  AND  FEED- 
ING OP  INFANTS.    In  one  handsome  12mo.  vol.  of  about  100  pages.    {Nearly  Ready.) 

yU'E.ST  {CHARLES),  M.D.,  " 

Physician  to  the  Hospital  for  Sick  Children,  London,  &c . 

LECTURES  ON  THE  DISEASES  OF  INFANCY  AND   CHILD- 

HOOD.  Fifth  American  from  the  Sixth  revised  and  enlarged  English  edition.    In  one  large 
and  handsome  octavo  volume  of  678  pages.    Cloth,  $4  60  ;  leather,  $5  50.  (Lately  Issued.) 


C7  THE  SAME  AUTHOR.    (  Lately  Issued.) 

ON  SOME  DISORDERS  OF  THE  NERYOITS  SYSTEM  IN  CHILD- 

HOOD;  being  the  Lumleian  Lectures  delivered  at  the  Royal  College  of  Physicians  of 
London,  in  March,  1871.     In  one  volume   small  12mo.,  cloth,  $1  00. 


JOT  THE  SAXE  AUTHOR. 

LECTURES  ON  THE  DISEASES  OF  WOMEN.    Third  American, 

from  the  Third  London  edition.     In  one  neat  octavo  volume  of  about  560  pages,  olotb, 
$3  75;  leather,  $4  75. 


^WAYNE  [JOSEPH  GRIFFITHS),  M.D., 

Physician-Accoucheur  to  the  British  General  Hospital,  &c. 

OBSTETRIC  APHORISMS  FOR  THE  USE  OF  STUDENTS  COM- 

MENCINa  MIDWIFERY  PRACTICE.    Second  American,  from  the  Fifth  and  Revised 
London  Edition,  with  Additions  by  E.  R.  Hutchins,  M.D.  With  Illustrations.   In  one 
neat  12mo.  volume.     Cloth,  $1  25.     (Lately  Issued.) 
*.jf*  See  p.  3  of  this  Caialogue  for  the  terms  on  which  this  work  is  offered  as  a  premium  to 
subscribers  to  the  American  Journal  OF  THE  Medical  Sciences.  ' 


CHURCHILL  ON  THE  PUERPERAL  FEVER  AND 
OTHER  DISEASES  PBCULIAKTO  WOMEN.  1  vol. 
8vo.,  pp.  4r.50,  cloth.     $2  .oO. 

DEWEES'S  TREATISE  ON  THE  DISEASES  OF  FE- 
MALES. With  illuscrations.  Eleventh  Edition, 
with  the  Author's  lastimprovemeutsand  correc- 
tions. In  one  octavo  volume  of  536  pages,  with 
plates,  cloth.    $3  00. 


MEIGS  ON  THE  NATURE,  SIGNS  AND  TREAT- 
MENT OF  CHILDBED  FEVER  1  vol.  8vo.,  pp. 
36.5,  cloth.     $2  00. 

ASHWELL'S  PRACTICAL  TREATISE  ON  THE  DIS- 
EASES PECULIAR  TO  WOMEN.  Third  American, 
from  the  Third  and  revised  London  edition.  1  vol. 
8vo.,  pp.  628,  cloth.    $3  60. 


o 


HURGHILL  [FLEETWOOD),  M.D.,  M.R.I.A. 
ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.    A  new 

American  from  the  Fourth  revised  and  enlarged  London  edition.  With  notes  and  additions 
by  D.  Francis  Condie,  MD.,  author  of  a  Practical  Treatise  on  the  Diseases  of  Chil- 
dren, &c.  With  one  hundred  and  ninety-four  illustrations.  In  one  very  handsome  octavo 
volume  of  nearly  700  large  pages.     Cloth,  $4  00  ;  leather,  $5  GO. 


TUINCKEL  (F.), 

'  '  Professor  and  Director  of  the  Gynmeological  Clinic  in  the  University  of  Ro-ftoclc. 

A  COMPLETE  TREATISE  ON  THE  PATHOLOGY  AND  TREAT- 

MENT  OF  CHILDBED,  for  Students  and  Practitioners.  Translated,  with  the  consent 
of  the  author,  from  the  Second  German  Edition,  by  James  Read  Chadwick,  M.D.  In 
one  octavo  volume.     Cloth,  $4  00.     (Lately'Issued.) 


MONTGOMERY'S  EXPOSITION  OF  THE  SIGNS 
AND  SYMPTOMS  OF  PREGNANCY.  With  two 
exqulsitecolored  plates,  and  numerous  wood-cuts. 
In  1  vol.8vo.,ofnearly600pp.,cioth,$3  75. 


RIGBY'S  SYSTEM  OF  MIDWIFERY.  With  notes 
and  AdditionaJ  Illustrations.  Second  American 
qditioa.     One  volume  oatavo,  eloth,  422  pages, 
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rPHOMAS  {T.GAILLARD),M.D., 

-*■  Professor  of  Obstetrics,  &c. .  in  the  College  of  Physicians  and  Surgeons,  N^.  T.,  Ac 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  WOMEN.    Fifth 

Edition,  thoroughly  revised  and  rewritten.     In  one  large  and  handsome  octavo  volume 
of  over  800  page."!,  with   266  illustrations.     Cloth,  $6;  leather,  $6;  very  handsome  half 
Russia,  raised  bands,  $6  50.      (Just  Ready.) 
The  author  has  taken  advantage  of  the  opportunity  afforded  by  the  call  for  a  new  edition  of 
this  work  to  render  it  worthy  a  continuance  of  the  very  remarkable  favor  with  which  it  has 
been  received.     Every  portion  of  the  work  has  been  carefully  revised,  very  much  of  it  has 
been  rewritten,  and  additions  and  alterations  introduced  wherever  the  advance  of  .«cience  and 
the  increased  experience  of  the  author  have  shown  them  desirable.      At  the  same  time  special 
care  has  been  exercised  to  avoid  undue  increase  in  the  size  of  the  volume.     To  accommodate 
the  numerous  additions  a  more  condensed  but  V'  ry  clear  letter  has  been  used,  notwithstanding 
which,  the  number  of  pages  has  been  increased  by  more  than  fifty.     The  series  of  illustrations 
has  been  extensively  changed  ;   many  which  seemed  to  be  superfluous  have  been  omitted,  and  a 
large  number  of  new  and  superior  drawings  have  been  inserted.     In  its  improved  form,  there- 
fore, it  is  hoped  that  the  volume  will  maintain  the  character  it  has  acquired  of  a  standard 
authority  on  every  detail  of  its  important  subject. 


An  exatniDation  of  the  work  will  satisfy  that  it  i.s 
one  of  great  merit.  It  is  not  a  mere  compilation 
from  other  works,  but  is  the  fruit  of  the  ripe 
thought,  sound  judgment,  and  critical  observalions 
of  a  le  rned,  scientific  man.  It  is  a  treasury  of 
knowledge  of  the  department  of  medicine  to  which 
it  is  devoted  In  its  present  revised  state  it  cer- 
tainly hold~  a  foremost  position  as  a  gvnsecological 
work,  and  will  continue  to  be  regarded  as  a  stan- 
dard authority — Cincinnati  Med.  News,  Deo.  1880. 

This  work  needs  no  introduction  to  any  of  the 
civilized  nations  of  the  world.  The  edition  before 
us  adds  to  the  strong  h  of  former  volumes.  With 
the  wisd'im  of  a  master  teacher  he  here  gives  the 
results  that,  in  his  judgment,  are  most  trustworthy 
at  the  pre.sent  time.  In  its  own  place  it  has  no 
rival  because  the  author  is  the  best  teacher  on  this 
subject  to  the  masses  of  the  profession  As  hitherto 
this  work  will  be  the  text-book  on  dlFeases  nf  wo- 
men We  only  wish  that  in  other  branches  of  medi- 
cine as  capable  teachers  could  be  found  to  write  our 
text-books. — Detroit  Lancet,  Jan ,  1881. 

Since  its  firht  appearance,  twelve  years  ago,  until 
the  present  day,  it  has  held  a  position  of  high  re- 
gard, and  is  generally  conceded  to  be  one  of  the 
most  practi  al  and  trustworthy  volumes  yef  pre 
sented  to  the  physician  and  student  in  the  depart- 
ment of  gynecology.    The  woik  embodies  not  only 


its  author's  large  experience,  but  reflects  his  care- 
ful study  among  other  authorities  in  his  branch, 
both  at  home  and  abroad  Dr.  Thomas  is  an  able 
and  conscientiouB  teacher.  His  wri'ings  convey 
his  me-iningiu  the  same  practical  and  instructive 
manner.  The  last  edition  of  this  work  is  fresh  from 
his  ]:ea,  wiih  decided  churges  and  iranrovements 
over  former  edii  ions.  His  book  presents  generally 
accepted  facts,  and  a^  a  guide  to  the  stud  em  is  mote 
useful  and  reliable  ihan  any  work  in  the  language 
on  diseases  of  w^imen.  This  last  edition  will  add 
new  laurels  to  those  already  won.  —  Md.  Med. 
Journ.,  Nov.  15,  1880. 

It  has  been  enlarged  and  carefully  revised.  The 
author  has  brought  it  fully  ahreist  with  the  times, 
and  as  the  wave  of  gynsecological  progression  has 
been  widespread  and  rapid  during  the  twelve  years 
that  have  elapsed  since  tbeissue  of  the  first  edition, 
one  can  conceive  of  the  great  improvement  this  edi- 
tion must  be  upon  the  earlier.  It  is  a  condensed  en- 
cyclopiedia  ■)f  gynsecjlogical  medi  ine.  The  style  of 
arrangement,  the  mauerly  m inner  in  which  eacli 
subject  is  treated,  and  the  honest  convictions  de- 
rived from  pmbably  the  l-iruiest  clinical  experience 
in  that  specialty  "f  any  in  this  country,  all  serve  to 
commend  it  in  the  highest  terms  to  the  practitioner. 
— Nashville  Journ.  of  Med.  and  Surg.,  Jan.  1881. 


B 


ARNES  {ROBERT),  M.D.,  F.R.G.P., 

Obstetric  Physician  to  St.  Thomas'' s  Hospital,  See. 

A  CLINICAL  EXPOSITION  OF  THE  MEDICAL  AND  SURGI- 
CAL DISEASES  OF  WOMEN.  Second  American,  from  the  Second  Enlarged  and  Revised 
English  Edition.  Inone  h^^ndsome  ontavo  volume,  of  784  pages,  with  181  illustrations. 
Cloth,  $4  50  ;  leather,  $5  50  ;  half  Russia,  $6.      (Jtist  Issued.) 

country,  is  shown  by  the  second  edition  following 
so  soon  upon  the  first. — Am.  Practitioner,  Nov. 
1878. 

Dr.  Barnes's  work  is  one  of  a  practical  character, 
largely  illustrated  from  cases  in  his  own  experience, 
bat  by  no  means  confined  to  such,  as  will  be  learned 
from  the  fact  that  he  quotes  from  no  less  than  628 
medical  authors  in  numerous  countries.  Coming 
from  snnh  an  author,  it  is  not  necessarv  to  say  that 
the  work  is  a  valuable  one,  and  should  be  largely 
consulted  by  the  profession. — Am.  St'pp  Obstetrical 
Journ.  Gt.  Britain  and  Ireland,  Oct.  1878. 

No  other  gynsecological  work  holds  a  higher  posi- 
tion, having  become  an  authority  everywhere  in 
diseases  of  women.  The  work  has  beea  brought 
fully  abreast  of  present  knowledge.  Every  practi- 
tioner of  medicine  should  have  it  upon  the  shelves 
of  his  library,  and  the  student  will  find  it  a  superior 
text-book. — Cincinnati  Med.  News,  Oct.  1878. 


Dr  Barnes  stands  at  the  head  of  his  profession  in 
the  old  country,  and  it  requires  but  scant  scrutiny 
oi  his  hook  to  show  that  it  has  been  sketched  by  a 
master  It  is  plain,  practical  common  sense  ;  shows 
very  deep  research  without  being  pedantic  ;  is  emi- 
nently calculated  to  inspire  enthusiasm  without  in- 
culcating ranhness;  points  out  the  dangers  to  be 
avoided  as  well  as  the  success  to  be  achieved  in  the 
various  operations  connected  with  this  branch  of 
medicine;  and  will  do  much  to  smooth  the  rugged 
path  of  the  young  gynjecol,>gist  and  relieve  the  per- 
plexity of  the  man  of  mature  years.  —  Canadian 
Journ.  of  Med.  Science,  Nov.  1878. 

We  pitv  the  doctor  who,  having  any  consider- 
able practice  in  diseases  of  women,  has  no  copy  of 
"  Barnes"  for  daily  consultation  and  instruction.  It 
is  at  once  a  book  of  great  learning,  research,  and 
individual  experience,  and  at  the  same  time  emi- 
nently practical.  That  it  has  been  appreciated  by 
the  profession,  both  in   Great  Britain   and  in  this 


H 


ODGE  [HUGH  L.),  M.D., 

Emeritus  Professor  of  Obstetrics,  &c.,  in  the  University  of  Pennsylvania. 

ON  DISEASES  PECULIAR  TO  WOMEN  ;  including  Displjicements 

of  the  Uterus.     With  original  illustrations.    Second  edition,  revised  and  euli^rged. 
one  beautifully  printed  octavo  volume  of  531  pages,  cloth,  $4  60. 
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ZJMMET  {THOMAS  ADDIS),  M.D., 

-^-^  Surgeon  to  the  Woman^s  Hoxpital,  New  York,  etc. 

THE  PRINCIPLES  AND  PRACTICE  OF  GYNAECOLOGY,  for  the 

use  of  Students  and  Practitioners  of  Medicine.  Second  Edition.  Thorougly  Revised. 
In  one  large  and  very  handsome  octavo  volume  of  875  pages,  with  133  illustrations. 
Cloth,  $6;  leather,  $6  ;  half  Russia,  raised  bands,  $6  50.     {Just  Ready.) 

Preface  to  the  Second  Edition. 
The  unusually  rapid  exhaustion  of  a  large  edition  of  this  work,  while  flattering  to  the  author 
as  an  evidence  that  his  labors  have  proved  acceptable,  has  in  a  great  measure  heightened  his 
sense  of  responsibility.  He  has  therefore  endeavored  to  take  full  advantage  of  the  opportunity 
afforded  to  him  for  its  revision.  Every  page  has  received  his  earnest  scrutiny;  the  criticisms 
©f  his  reviewers  have  been  carefully  weighed  ;  and  while  no  marked  increase  has  been  made  in 
the  size  of  the  volume,  several  portions  have  been  rewritten,  and  much  new  matter  has  been 
added.  In  this  minute  and  thorough  revision,  the  labor  involved  has  been  much  greater  than 
is  perhaps  apparent  in  the  results,  but  it  has  been  cheerfully  expended  in  the  hope  of  rendering 
the  work  more  worthy  of  the  favor  which  has  been  accorded  to  it  by  the  profession. 


In  no  country  of  the  world  has  gynecology  re- 
ceived more  attention  tha.nia  America.  It  is,  then, 
with  a  feeling  of  pleasure  that  we  welcome  a  work 
on  diseases  of  women  from  so  e»ninent  a  gynjecolo- 
gist  as  Dr.  Emmet,  and  the  work  is  essentially  clini- 
cal, and  leaves  a  strong  impress  of  the  author's  in- 
dividuality. To  criticize,  with  the  care  it  merits, 
the  book  throughout,  would  demand  far  more  spacp 
than  is  at  our  command.  In  parting,  we  can  say 
that  the  work  teems  with  original  ideas,  fresh  and 
valuable  methods  of  practice,  and  is  written  in  a 
riear  and  elegant  style,  w^irthy  of  the  literary  repu- 
tation of  the  country  of  Longfel  lo  w  and  Oliver  Wen- 
dell Holmes.— Srit.  Med.  Journ.    Feb.  21,  18S0. 

No  gynfficological  treatise  has  appeared  which 
contains  an  equal  amount  of  original  and  useful 
matter;  nor  does  the  medical  and  surgical  history 
of  America  include  a  hook  mor«  novel  and  useful; 
The  tabular  and  statistical  information  which  it 
contains  is  marvellous,  both  in  quantity  and  accu- 
racy, and  cannot  be  otherwise  than  invaluable  to 
future  investigators.    It  is  a  work  which  demands 


not  careless  reading  but  profound  study.  Its  value 
as  a  contribution  to  gynsecology  is,  perhaps, greater 
than  that  of  all  previous  literature  on  the  subject 
combined. — Chicago  Me.d.  Oaz.,  April  S,  1880 

The  wide  reputation  of  the  author  makes  its  pub- 
lication an  event  in  the  gynjecologioal  world  ;  and 
a  glance  through  its  pages  shows  that  it  is  a  work 
to  be  studied  with  care.  ...  It  must  always  be  a 
work  to  be  carefully  studied  and  frequently  con- 
sulted by  those  who  practise  this  branch  of  our  pro- 
fession.— Lond.  Med.  Times  and  Gaz,  Jan.  10, 1880. 

The  character  of  the  work  is  too  well  known  to 
require  extended  notice — suffice  it  to  say  that  no 
recent  work  upon  any  subject  has  attained  snch 
great  popularity  so  rapidly.  As  a  work  of  general 
reference  upon  the  subject  of  Diseases  of  Women  it 
is  invaluable.  As  a  record  of  the  largest  clinical 
experience  and  observation  it  has  no  equal.  No 
physician  who  pretends  to  keep  up  with  the  ad- 
vances of  this  department  of  medicine  can  afford  to 
be  without  it. — Nashville  Journ.  of  Medicine  and 
Surgery,  May,  1S80. 


nUNCAN  [J.  MATTHEWS),  M.D.,  LL.D.,  F.R.S.E.,  etc. 

CLINICAL    LECTURES    ON    THE    DISEASES   OF   WOMEN, 

Delivered  in  Saint  Bartholomew's  Hospital.     In  one  very  neat  octavo  volume  of  173 
pages.     Cloth,  $1  50.      {Just  Ready.) 


They  are  in  every  way  worthy  of  their  author  ; 
indeed,  we  look  upon  them  as  among  tbe  most  valu- 
able of  his  contributions  They  are  all  np  )n  mat- 
ters of  great  interest  to  the  general  practitioner. 
Some  of  them  deal  with  subjects  that  are  not,  as  a 
rule,  adequatelv  handled  in  the  text-books ;  others 
of  them,  while  bearing  upon  topics  that  are  usually 
treated  of  at  length  in  such  works,  yet  bear  such  a 
stamp  of  individuality  that,  if  widely  read,  as  they 
certhinly  deserve  to  be,  they  cannot  fail  to  exert  a 
wholesome  restraint  upon  the  undue  eagerness  with 
which  many  yonng  physicims  seem  bent  upon  fol- 
lowing the  wild  teachings  which  so  infest  the  gynae- 
cology of  the  present  day. — N.  Y.  Med.  Journ., 
March,  1880. 


The  author  is  a  remarkably  clear  lecturer,  and 
his  discussion  of  symptoms  and  treatment  is  full 
and  suggestive.  It  will  be  a  work  which  will  not 
fail  to  be  read  with  benefit  by  practitioners  as  well 
as  by  students.— PAiia.  Med.  and  Surg.  Reporter, 
Feb.  7,1880. 

We  have  read  this  book  with  a  great  deal  of 
pleasure.  It  is  fall  of  good  things.  The  hints  on 
pathology  and  treatment  scattered  through  the  book 
are  sound,  trustworthy,  and  of  great  value.  A 
healthy  scepticism,  a  large  expeiience,  and  a  clear 
judgment  ai'e  everywhere  manifest.  Instead  of 
bristling  with  advice  of  doubtful  value  and  un- 
sound character,  the  book  is  in  every  respect  a  safe 
guide. — The  London  Lancet,  Jan.  21,  1880. 


PAMSBOTHAM  {FRANCIS  H.),  M.D. 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDI- 
CINE AND  SURGERY,  in  reference  to  the  Process  of  Parturition.  A  new  and  enlarged 
edition,  thoroughly  revised  by  the  author.  With  additions  by  W.  V.  Keating,  M.  D., 
Professor  of  Obstetrics,  <fcc.,  in  the  Jefferson  Medical  College,  Philadelphia.  In  one  Lirge 
and  handsome  imperial  octavo  volume  of  650  pages,  strongly  bound  in  leather,  with  raised 
bands  ;  with  sixty-four  beautiful  plat'es,  and  numerous  wood-outs  in  the  text,  containing  in 
all  nearly  200  large  and  beautiful  figures.     $7  00. 


P 


ARRY  {JOHN  S.),  M.D., 

Ob.itetrician  to  the  Philadelphia  Hospital,  Vioe-Preat.  of  the  Obstet.  S-^oiety  of  Philadelphia. 

EXTRA-UTERINE    PREGNANCY:    ITS  CLINICAL  HISTORY, 

DIAGNOSIS,    PROGNOSIS  AND    TREATMENT.     In  one  handsome  octavo  volume. 
Cloth,  $2  50.     {Lately  Issued.) 


/TANNER  {THOMAS  H.),  M.D. 

ON  THE  SIGNS  AND  DISEASES  OF  PREGNANCY.    First  American 

from  the  Second  and  Enlarged  English  Edition.     With  four  colored  plates  and  illustra- 
tions on  wood.    In  one  handsome  octavo  volume  of  about  500  pages,  cloth,  $4  25. 
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^  EISHMAN  (  WILLIAM),  M.D., 

Regius  Professor  of  Midwifery  in  the  University  of  Glasgow,  &c. 

A  SYSTEM  OF  MIDWIFERY,  INCLUDING  THE  DISEASES  OF 

PREGNANCY  AND  THE  PUERPERAL  STATE.  Third  American  edition,  revifed  by 
the  Author,  with  additions  by  John  S.  Parrt,  M.D.,  Obstetrician  to  the  Philadelphia 
Hospital,  &c.  In  one  large  and  very  handsome  octavo  volume,  of  733  pages,  with  over 
two  hundred  illustrations.  Cloth,  $4  50;  leather,  $5  50  ;  half  Russia,  $6.  {Just  Ready  ) 
Few  works  on  this  subject  have  met  with  as  great  i  seems  to   require,  and  we  cannot  but  admire   the 


a  demand  as  this  one  appears  to  have.  Tojui 
by  the  fi-equency  with  which  its  author's  views  are 
quoted,  and  its  statements  referred  to  in  obstetincal 
literature,  one  would  judge  that  there  are  fewphy- 
sicians  devoting  much  attention  to  obstetrics  who 


ability  with  which  the  task  has  been  performed. 
We  consider  it  an  admirable  text-book  for  students 
during  their  attendance  upon  lectui'es,  and  have 
great  pleasure  in  recommending  it.  As  an  exponent 
of  the  midwifery  of  the  present  day  it  has  no  supe- 


are  without  it.     The  author  is  evidently  a  man  of  j  rior  in  the  English  language. — Canada  Lancet,  3&n. 


ripe  experience  and  conservative  views,  and  in  no 
branch  of  medicine  are  these  more  valuable  than  in 
this. — New  Remedies,  Jan.  18S0. 

We  gladly  welcome  the  new  edition  of  this  excel- 
lent text-book  of  midwifery.  The  former  editions 
have  been  most  favorably  received  by  the  profes- 
sion on  both  sides  of  the  Atlantic  In  the  prepara- 
tion of  the  present  edition  the  author  has  made  such 
alterations   as   the  progress  of  obstetric il   science 


1S80. 

To  the  American  student  the  work  before  us  must 
prove  admirably  adapted,  complete  in  all  its  parts, 
essentially  modern  in  its  teachings  and  with  dem- 
onstrations noted  for  clearne.'^s  and  precision.  It  will 
gain  in  favor  and  be  I'ecognized  as  a  work  of  stand- 
ard merit.  The  work  cannot  fail  to  be  popular,  and 
is  cordially  recommended. — N.  0.  Med.  and  Surg. 
Journ.,  March,  1S80. 


PLA YFA IB  (  W.  S.\,  M.D.,  F.R. G.P., 
Professor  of  Ob.9tetric  Medicine  in  King^s  College, etc.  etc. 

A  TREATISE  ON  THE  SCIENCE  AND  PRACTICE  OF  MIDWIFERY. 

Third  American  edition,  revised  by  the  author.  Edited,  with  additions,  by  Robekt  P. 
Harris,  M.D.  In  one  handsome  octavo  volume  of  about  700  pages,  with  nearly  200 
illustrations.     Cloth,  $4;  leather,  $5;  half  Russia,  $5  50.     {Just  Ready.) 


The  medical  profession  has  now  the  opportunity 
of  adding  to  their  stock  of  standard  medical  works 
oneof  the  best  volumes  on  midwifery  ever  published. 
The  subject  is  taken  up  with  a  master  hand.  The 
part  devoted  to  laborin  all  its  various  presentations, 
the  management  and  results,  is  admirably  arranged, 
and  the  views  entertained  will  be  found  essentially 
modern,  and  the  opinions  expressed  trustworthy. 
The  work  abounds  with  plates,  illustrating  various 
obstetrical  positions;  they  are  admirably  wrought, 
and  afford  great  assistance  to  the  student. — N.  0. 
Med.  and  Surg.  Journ.,  March,  1S80. 

If  inquired  of  by  a  medical  student  what  work  on 
obstetrics  we  should  recommend  for  him,  as  par 
eacellewje.  we  would  utdoubtedly  advise  him  to 
choose  Playfair's.  It  is  of  convenient  size,  but  what 
is  of  chief  importance,  its  treatment  of  the  various 
subjects  is  concise  and  plain.  While  the  discussions 
and  descriptions  are  snfiSciently  elaborate  to  render 


a  very  intelligent  idea  of  them,  yet  all  details  not 
necessary  for  i  full  understanding  of  the  subject  are 
omitted. — Cincinnati  Med.  Neios,  Jan.  1880. 

The  rapidity  with  which  one  edition  of  this  work 
follows  another  is  proof  alike  of  its  excellence  and 
of  the  estimate  that  the  profession  has  formed  of  it. 
It  is  indeed  so  well  known  and  so  highly  valued 
that  nothing  need  be  said  of  it  as  a  whole.  All 
things  considered,  we  regard  this  treatise  as  the  very 
beet  on  Midwifery  in  the  English  language.— iV^.  T. 
MediealJournal,  May,  1880 

It  certainly  is  an  admirable  exposition  of  the 
Science  and  Practice  of  Midwifery.  Of  course  the 
additions  made  by  the  American  editor,  Dr.  R.  P. 
Harris,  who  never  utters  an  idle  word,  and  whose 
studious  researches  in  some  special  departments  of 
obstetrics  ai'e  so  well  known  to  the  profession,  are 
of  great  value. — The  American  Practitioner,  April, 
1880. 


P 


'DARNES  {FANCOURT),  M.D., 

-^-'  Physician  to  the  General  Lying-in  Hospital,  London. 

A  MANUAL  OF  MIDWIFERY  FOR  MIDWIYES  AND  MEDICAL 

STUDENTS.     With  50  illustrations.     In  one  neat  royal  12mo.  volume  of  200  pages  ; 
cloth,  $1  25.     {Now  Ready.) 

AR  VIN  ( T HE 0 PHIL  US),  M.D., 

Prof,  of  Ob.stetrics  and  of  the  Med.  and  Surg.  Diseases  of  Women  in  the  Med.  Coll.  of  Indiana. 

A    TREATISE    ON    MIDWIFERY.      In  one  very  handsome  octavo 

volume  of  about  550  pages,  with  numerous  illustrations.     (Preparing.) 

JJODGE  {HUGH  L.),  M.D~, 

Emeritus  Professor  of  Midwifery,  &c.,  in  the  University  of  Pennsylvania,  &c. 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRICS.     Illus- 

trated  with  large  lithographic  plates  containing  one  hundred  and  fifty-nine  figures  from 
original  photographs,  and  with  numerous  wood-cuts.  In  one  large  and  beautifully  printed 
quarto  volume  of  550  double-columned  pages,  strongly  bound  in  cloth.  $14. 


The  work  of  Dr.  Hodge  is  something  more  than 
ft  simple  presentation  of  his  particular  views  in  the 
department  of  Obstetrics;  it  is  something  more 
than  an  jrdinarytreatise  on  midwifery;  It  is,  in  fact, 
a  cyclopaedia  of  midwifery.     He  has  aimed  to  em- 


body in  a  ilngle  volume  the  whole  science  and  art  of 
Obstetrics,  in  elaborate  text  is  combined  with  ac- 
curate and  varied  pictorial  illustrations,  so  that  no 
fact  or  pi'inciple  Is  left  unstated  or  unexplained. 
—Am.  Med.  Times,  Sept.  3,  1864. 


^*^  Specimens  of  the  plates  and  letter-press  will  beforwarded  to  any  address, free  by  mail, 
on  receipt  of  six  cents  in  postage  stamps. 


flHADWICK  {JAMES  R.),  A.M. 

A  MANUAL  OF  THR   DISEASES 
neat  volume,  royal  12mo.,  with  illustrations 


M.D. 

PECULIAR  TO  WOMEN. 

{Preparing.) 
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TJAMILTON  [FRANK  H.)  M.D.,  LL.D., 

-*•-*-  Surgeon  to  the  Bellev'ne  Hospital,  New  i 

A 


Surgeon  to  tne  tietievue  Uosja 

PRACTICAL  TREATISE 


Yorlc. 

ON  FRACTURES 


AND  DISLOCA- 


TIONS  Sixth  Edition,  thoroughly  revised,  and  much  improved.  In  one  very  handsome 
octavo  volume  of  over  900  pages,  with  352  illustrations.  Cloth,  $5  50;  leather,  $6  50; 
half  Russia,  raised  bands,  $7  00. 


So  many  kind  expressionB  of  welcome  have  been 
showered  upon  each  successive  edi  ion  of  ihis  val- 
uable trealifee,  that  scarcely  anyihing  leraains  for 
ns  to  t'o  but  to  exiead  the  customary  cordial  greet- 
ing. It  is  the  only  complete  work  on  the  subject 
of  Fractures  in  the  English  language.  We  con- 
gratulate the  accomplished  author  on  the  deserved 
succe.'-s  of  his  work,  and  hope  tha;  he  may  live  to 
have  many  .succeeding  editions  pass  under  Ms  skill- 
ed supervision. — Phila.  Coll.  and  Clin.  Record, 
Nov.  15,  18S0. 

Universal  verdict  has  pronounced  it,  humanly 
speaking,  ii  perfect  treatise  upon  this  subject.  As 
it  is  the  only  complet  -  and  illustrated  woik  in  any 
language  treating  of  fracture,-  and  dislocations,  it 
is  safe  to  xflirm  that  every  wide-awake  surgeon  and 
general  practitioner  will  regard  it  as  indispensable 
to  the  safe  and  pleasant  conduct  of  thieir  profes- 
sional work. — Detroit  Lancet,  Nov.  18,  1S80. 


Dr  Hamilton  hag  devoted  great  labor  to  thestndy 
of  these  s'lbjeits.  His  lavge  experience,  extended 
research,  nnd  patiem  investigation  have  made  him 
one  of  the  highest  authoriiics  among  living  writers 
in  this  branch  of  surgery.  This  work  is  systematic 
and  pra<tical  in  its  arrangement,  and  presents  iis 
subject  matter  clearly  and  fi  rcibly  to  the  reader 
or  student. — Maryland  MedicalJournal,  Nov.  15, 
1880. 

The  only  complete  work  on  its  subject  in  the  Ede;- 
lish  tongue,  and,  indeed,  may  now  iie  said  to  be 
the  only  work  of  its  kind  in  any  tongue.  It  would 
require  an  exceedingly  critical  nxamination  to  de- 
tect in  it  any  particulars  in  which  it  might  be  im- 
proved. The  work  is  a  monument  to  American 
surgery,  and  will  long  serve  to  keep  green  the 
memory  of  its  venerable  a-Mthor.—  Michigan  Med. 
News,  Nov.  10,  18S1. 


A  SHHURST  {JOHN,  Jr.),  M.D., 

-^^  Prof,  of  Clinical  Surgery,  Univ.  of  Pa.,  Surgeon  to  the  Episcopal  Bospital,  Philadelphia. 

THE    PRINCIPLES  AND  PRACTICE  OF  SURGERY.     Second 

Edition,  enlarged  and  revised.  In  one  very  large  and  handsome  octavo  volume  of  over 
1000  pages,  with  642  illustrations.  Cloth,  $6;  leather,  $7;  half  Russia,  $7  50.  {Just 
Ready.) 

Conscientiousness  and  thoroughness  are  two  very 
marked  traits  of  character  in  the  author  of  this 
book.  Out  of  these  traits  largely  has  grown  the 
success  of  his  mental  fruit  in  the  past,  and  the  pre- 
sent offer  seems  in  no  wise  an  exception  to  what  has 
gone  before.  The  general  arrangement  of  the  vol- 
ume is  the  same  as  in  the  first  edition,  but  every  part 
has  been  carefully  revised,  and  much  new  matter 
added.— P/ii/a.  Med.  Times,  Feb.  1,  1S79. 

The  favorable  reception  of  the  first  edition  is  a 
guarantee  of  the  popularity  of  this  e  dition,  which  is 
fresh  from  the  editor's  bands  with  many  enlarge- 
ments and  improvements.  The  author  of  this  work 
16  des^ervedly  popular  as  an  editor  and  writer,  and 
his  contributions  to  the  literature  of  surgery  bare 
gained  for  him  wide  reputation.  The  volume  now 
offered  the  profession  will  add  new  laurels  to  those 
already  won  by  previous  contributions.  We  can 
only  add  that  the  work  is  well  arranged,  filled  with 
practical  matter,  and   contains  in   brief  and   clear 


languase  all  that  is  necessary  to  be  learned  by  the 
student  of  surgery  whilst  in  attendance  upon  lec- 
tures, or  the  general  practitioner  in  his  daily  routine 
practice. — Md.  Med.  Journal,  Jan.  1879. 

The  fact  that  this  work  has  reached  a  second  edi- 
tion so  very  soon  after  the  publication  of  the  first 
one,  speaks  more  highly  of  its  merits  than  anything 
we  might  say  in  the  way  of  commendation.  It 
seems  to  have  immediately  gained  the  favor  of  stu- 
dents and  physicians.  —  Cinein.  Med.  News,  Jan.  '79. 

We  have  previously  spoken  of  Dr.  Ashhurst's 
work  in  terms  of  praise.  We  wish  to  reiterate  those 
terms  here,  and  to  add  that  no  more  satisfactory 
representation  of  modern  surgery  has  yet  fallen 
from  the  press.  In  point  of  judicial  fairness,  of 
power  of  condensation,  of  accuracy  and  conciseness 
of  expression  aud  thoroughly  good  English,  Prof. 
Ashhurst  has  no  suptrior  nmongihe  aurgioal  writers 
in  America. — Am.  Practitioner,  Jan.  1S79. 


QTIMSON  {LEWIS  A.),  A.M.,  M.D., 

^^  Snrgeon  to  the  Presbyterian  Hospital. 

A  MANUAL  OF  OPERATIVE  SURGERY.     In  one  very  handsome 

royal  12mo.  volume  of  about  500pages,  with  332  illustrations  ;  cloth,  $2  50.  {Just  Issued.) 

The  work  before  us  is  a  well  printed,  profusely  performing  them.  The  work  is  handsomely  illus- 
illustrated  manual  of  over  four  hundred  and  seventy  trated,  and  the  dei-criptions  are  clear  and  well  drawn, 
pages.  The  novice,  by  a  perusal  of  the  work,  will  It  is  a  clever  and  useful  volume;  every  student 
gain  a  good  idea  of  the  general  domain  of  operative  should  possess  one.  The  preparation  of  this  work 
surgery,  while  the  practical  surgeon  has  presented  does  away  with  the  necessity  of  pondering  over 
to  him  within  a  very  concise  and  intelligible  form  larger  works  on  surgery  for  descriptions  of  opeia- 
the  latest  and  most  approved  selections  of  operative  i  lions,  as  it  presents  in  a  nut-shell  just  whatis  wanted 
procedure.  Theprecision  and  conciseness  with  which  by  the  surgeon  without  an  elaborate  search  to  find 
the  different  operations   are  described  enable   the  ;  it. — Md.  Med  Journal,  Aug.  1878. 


author  to  compress  an  immense  amount  of  practical 
information  in  a  very  small  compass. — N.  ¥.  Medical 
Record,  Aug.  3, 1878. 

This  volume  is  devoted  entirely  to  operative  sur- 
gery, and  is  intended  to  familiarize  the  student  with 
the  details  of  operations  and  the  different  modes  of 


The  author's  conciseness  and  the  repleteness  of 
the  work  with  valuable  illustrations  entitle  it  to  be 
classed  with  the  text-books  for  students  of  operative 
surgery,  and  as  one  of  reference  to  the  practitioner. 
— Cincinnati  Lancet  and  Clinic,  July  27,  1878. 


SKEY'S  OPERATIVE  STTRGEET.  In  1  vol.  8vo. 
cl.,  of650page8  ;  withaboutlOOwood-outs  $3  26 

COOPER'S  LECTURES  ON  THE  PRINCIPLES  AND 
Practice  OF  SuEQERY.  In  1vol.  8vo  crh,750p.  $2, 

GIBSON'S  INSTITUTES  AND  PRACTICE  OF  SUR- 
QERT.  Eighth  edit'n,  improved  and  altered.  With 
thirty-four  plates.  In  two  handsome  octavo  vol- 
nraes,  about  1000 pp.. leather,  raised  bandf ,  *fl  50. 

THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY. 
By  William  Pirrie,P.E  S,E.,  Profes'rof  Surgery 
in  the  University  of  Aberdeen.    Edited  by  John 


Neill,  M,D.,  Professorof  Surgery  in  the  Penna. 
MediGalCollege,Surg'n  to  the  Pennsylvania  Hos- 
pital, &c.  In  one  very  handsome  octavo  vol.  of 
780  pages,  with  316  illustrations,  cloth,  $3  75. 

MILLER'S  PRIJS'CIPLKSOF  SURGERY,  fourth  Ame- 
rican, from  the  Third  Edinburgh  Edition.  In  one 
large  8to.  vol.  of  700  pages,  with  340  illustrations, 
cloth,  $3  75. 

MILLER'S  PRACTICE  OF  SURGERY.  Fourth  Ame- 
rican, from  the  last  Edinburgh  Edition  Revised  by 
the  .American  editior.  In  onelarge  8vo. vol. of  nearly 
TOO  pages,  with  364  illustrations:  cloth,  $3  75. 
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fyROSS  {SAMUEL  D.),  M.D., 

^JT  Professor  of  Surgery  in  the  Jefferson  Medical  Oollege  of  Philadelphia. 

A  SYSTEM  OF  SURGERY :  Pathological,  Diagnostic,  Therapeutic 

and  Operative.  Illustrated  by  upwards  of  Fourteen  Hundred  Engravings.  Fifth  edition, 
carefully  revised  and  improved.  In  two  large  and  beautifully  printed  imperial  octavo  vol- 
umes of  about  2300  pp.,  strongly  bound  in  leather,  with  raised  bands,  $15;  half  Russia, 
raised  bands,  $16. 


We  have  seldom  read  a  work  with  the  practical 
value  of  which  we  have  been  moreimpressed.  Kvery 
chapter  is  30  concisely  put  together,  that  the  busy 
practitioner,  when  in  difBculty,  can  at  once  find  the 
information  he  requires.  His  work  is  cosmopolitan, 
the  surgery  of  the  worldbeing  fully  represented  in  it. 
The  work,  in  fact,  is  so  historically  unprejudiced,  and 
so  eminentlypractical,that  itis  almost  a  false  compli- 
ment to  say  that  we  believe  it  to  be  destined  to  occupy 
a  foremost  place  as  a  work  of  reference,  while  a  system 
of  surgery  like  the  present  system  of  surgery  is  the 
practice  of  surgeons.  The  printingand  binding  of  the 
work  is  unexceptionable;  indeed,  it  contrasts,  in  the 
latter  respect,  remarkably  with  English  medical  and 
surgical  eloth-bound  publications,  which  are  generally 
60  wretchedly  stitched  as  to  require  re- binding  before 
they  are  any  time  in  use. — Dub.  Journ.  of  Med.  Set., 
March,  1874. 

Dr.  Gross's  Surgery,  a  great  work,  has  become  still 
greater,  both  in  size  and  merit,  in  its  most  recent  form. 
The  difference  in  actual  number  of  pages  is  not  more 
than  130,  but.  the  size  of  the  page  having  been  in- 
creased to  what  we  believe  is  technically  termed"  ele- 
phant."there  has  been  roomforconsiderableadditions, 
which,  together  with  the  alterations,  are  improve- 
ments.— Lond.  Lancet,  Nov.  16, 1872. 

It  combines,  as  perfectly  as  possible,  the  qualities  of 
a  text-book  and  work  of  reference.  We  think  this  last 
edition  of  Gross's  "  Surgery,"  will  confirm  his  title  of 


B 


'•'  Primus  inter  Pares."  It  is  learned,  scholar-like,  me- 
thodical, precise,  and  exhaustive.  We  scarcely  think 
any  living  man  could  write  so  complete  and  faultless  a 
treatise,  or  comprehend  more  solid,  instructive  matter 
in  the  given  number  of  pages.  The  labor  must  have 
been  immense,  and  the  work  gives  evidence  of  great 
powers  of  mind,  and  the  highest  order  of  intellectual 
discipline  and  methodical  disposition  and  arrangement 
of  acquired  knowledge  and  personal  experience. — N.T. 
Med.  Journ.,  Feb.  1873. 

As  a  whole,  we  regard  the  work  as  the  representative 
"System  of  Surgery"  in  the  English  language. — St. 
Louis  Medical  and  Surg.  Journ.,  Oct.  1872. 

The  two  magnificent  volumes  before  us  afford  a  very 
complete  view  of  the  surgical  knowledge  of  the  day. 
Some  years  ago  we  had  the  pleasure  of  presenting  the 
first  edition  of  Gross's  Surgery  to  the  profession  as  a 
work  of  unrivalled  excellence;  and  now  we  have  the 
result  of  years  of  experience,  labor,and  study,  all  con- 
densed upon  the  great  work  iDefore  us.  And  to  students 
or  practitioners  desirousof  enriching  theirlibrary  with 
a  treasure  of  reference,  we  can  simply  commend  th« 
purchase  of  these  two  volumes  of  immense  research. — 
Cincinnati  Lancet  and  Observer,  Sept.  1872. 

A  complete  system  of  surgery — not  a  mere  text-book 
Df  operations, but  ascientific  accountof  surgical  theory 
and  practice  in  all  its  departments. — Brit,  and  For. 
Med.  Chir.  Rev.,  Jan.  1873. 


r  TBE  SAME  A  UTBOR. 

A    PRACTICAL  TREATISE   ON  THE   DISEASES,  INJURIES 

and  Malformations  of  the  Urinary  Bladder,  the  Prostate  Gland  and  the  Urethra.  Third 
Edition,  thoroughly  Revised  and  Condensed,  by  Samuel  W.  Gross,  M.D.,  Surgeon  to 
the  Philadelphia  Hospital.  In  one  handsome  octavo  volume  of  574  pages,  with  170  illus- 
trations: cloth,  $4  50.     (Just  Issued.) 


For  referenceandgeneralinformation,  the  physician 
orsurgeoncan  find  noworkthat  meets  their  necessities 
more  thoroughly  than  this,  a  revised  edition  of  an  ex- 
cellent treatise,  and  no  medical  library  should  be  with- 
out it.  Replete  with  handsome  illustrations  and  good 
ideas,  it  has  the  unusual  advantage  of  being  easily 
comprehended, by  the  reasonable  and  practical  manner 
in  which  the  various  subjects  are  syotematized  and 
arranged  We  heartily  recommend  it  to  the  profession 
as  a  valuableadditionto  the  important  literature  of  dis- 


eases of  the  urinary  organs. — Atlanta  Med .  Journ.,  Oct. 
1876. 

It  is  with  pleasure  we  now  again  take  up  this  old 
work  in  a  decidedly  new  dress.  Indeed,  it  must  be  re- 
garded as  a  new  book  in  very  many  of  its  parts.  The 
chapters  on  "  Diseases  of .  the  Bladder,"  "  Prostate 
Body,"  and  "Lithotomy,"  are  splendid  specimens  of 
descriptive  writing;  while  the  chapter  on  "Stricture" 
is  one  of  the  most  concise  and  clear  that  we  have  ever 
read. — New  York  Med.  Journ., Nov. 1876. 


Tjr  TEE  SAME  AUTHOR. 

A  PRACTICAL   TREATISE    ON   FOREIGN  BODIES   IN   THE 

AIR-PASSAGES.    In  1  vol.  8vo.,  with  illustrations,  pp.  468,  cloth,  $2  75. 


T)R  UITT  {ROBERT),  M.R.  C.S.,  Sfc 

THE  PRINCIPLES  AND  PRACTICE  OF  MODERN  SURGERY. 

A  new  and  revised  American,  from  the  Eighth  enlarged  and  improved  London  edition .  Illus- 
trated with  four  hundred  and  thirty -two  wood  engravings.    In  one  very  handsome  octavo 
volume,  of  nearly  700  large  and  closely  printed  pages,  cloth,  $4  00  ;  leather,  $5  00. 
All  that  the  surgical  student  or  practitioner  could  i  practice  of  surgery  are  treated,  and  so  clearly  and 

^Qgire Dublin  Quarterly  Journal.  perspicuously,  as  to  elucidateevery  important  topic. 

It  is  a  most  admirable  book.  We  do  not  know  We  nave  examined  thebook  most  thoroughly  and 
when  we  have  examined  one  with  more  pleasure.-  <=ansay  that  thissaccessis  well  merUed.  His  book 
7,^       ir^w   /,«/f  .<!«»•«    Tmirrtnl  moreover,  possesses  the  inestimable  advantages  of 

Boston.  Med.  and  Surg.  Journal..  ^^^^.^^  ^^^  subjects  perfectly  well  arranged   and 

InMr.Druitt'sbook,  though  containing  only  some  classified  and  of  being  written  in  a  style  at  once 
seven  hundred  pages,  both  the  principles  and  the  |  clear  and  succinct. — Am.  Journal  of  Med.  Sciences. 


ASHTON  ONTHE  DISEASES,  INJURIES,  and  MAL- 
FORMATIONS OF  THE  RECTUM  AND  ANUS: 
with  remarks  on  Habitual  Constipation.  Second 
American,  from  the  Fonrthand  enlarged  London 
Edition.  With  illustrations.  In  one  Svo.  vol.  of 
287  pages,  cloth, $3  26. 


SARGENT  ON  BANDAGING  AND  OTHER  OPERA- 
TIONS OF  MINOR  SURGERY.  New  edition,  with 
an  additional  chapter  on  Military  Surgery.  One 
12mo.  vol.  of  3S3pag9S  withlSl  wood-cuts  Cloth, 
$176. 
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OLMES  {TIMOTHY),  31.  A., 

Surgeon  and  Lecturer  07i  Surgery  at  St.  George's  Hospital,  London. 


A  SYSTEM  OF  SURGERY;  THEORETICAL  AND  PRACTICAL. 

In  Treatises  by  various  authors.  American  Edition,  Thoroughly  revised  and 
REWRITTEN  bv  JoHN  H  PACKARD,  M.D.,  Surgeon  to  the  Episcopal  and  St.  Joseph's  Hospi- 
tals, Philadelphia,  assisted  by  a  large  corps  of  the  most  eminent  American  surgeons.  In 
three  large  and  very  handsome  imperial  octavo  volumes  of  about  1000  pages  each,  with  over 
1000  illustrations  on  wood  and  thirteen  lithographic  plates,  beautifully  colored.  (Sold 
only  by  subscription.)  Price  per  volume,  in  cloth,  f6  00;  in  leather,  %1  00;  in  half 
Russia,  $7  60.  Per  set,  in  cloth,  $18  00  ;  in  leather,  $21  00  ;  in  half  Isussia,  $22  60. 
Volume  I.  {nearly  ready)   contains  General  Pathology,  Morbid  Processes,  Injuries  in 

General,  Complications  of  Injuries  and  Injuries  of  Regions. 
Volume  II.   (shortly)  contains  Diseases  of  Organs  of  Special  Sense,  Circulatory   Sys- 
tem, Digestive  Tract  and  Qenito-urinary  Organs. 
Volume  III.   {shortly)  contains  Diseases  op  the  Respiratory  Organs,  Joints,  Bones,  and 
Muscles,  Operative  and  Minor  Surgery,  Gunshot  Wounds,  Hospitals  and  Miscel- 
laneous Subjects. 
This  great  work,   issued  some  years  since  in  England,  has  won  such  universal  confidence 
wherever  the  language  is  spoken,  that  its    republication    here,  in  a   form    more    thoroughly 
adapted  to  the  wants  of  the  American  practitioner,  has  seemed  to  be  a  duty  owing  to  the  pro- 
fession. 

To  accomplish  this,  the  aid  has  been  invited  of  over  thirty  of  the  most  distingui.shed  gentle- 
men, in  every  part  of  the  country,  and  tor  more  than  a  year  they  have  been  assiduously  engaged 
upon  the  task.  Though  the  original  work  presents  the  combined  labor  of  the  most  eminent 
members  of  all  the  most  prominent  schools  of  England,  yet  the  lapse  of  time  since  the  appear- 
ance of  the  last  edition,  the  progress  of  science,  and  the  peculiarities  of  American  practice, 
have  rendered  necessary  a  most  careful,  thorough,  and  searching  revision.  Each  article  has 
been  placed  in  the  hands  of  a  gentleman  specially  competent  to  treat  its  subject,  and  no  labor 
has  been  spared  to  bring  each  one  up  to  the  foremost  level  of  the  times,  and  to  adapt  it  thor 
onghly  to  the  practice  of  the  country.  In  certain  cases,  this  has  rendered  necessary  the  sub- 
stitution of  an  entirely  new  essay  for  the  original,  as  in  the  case  of  the  articles  on  Skin  Diseases, 
and  on  Diseases  of  the  Absorbent  Syst«m,  where  the  views  of  the  authors  have  been  superseded 
by  the  advance  of  medical  science,  and  new  articles  have  therefore  been  prepared  by  Drs.  Arthur 
VAN  Harlingen  and  S.  C.  Busey,  respectively.  So  also  in  the  case  of  Anaesthetics,  in  the  use 
of  which  American  practice  differs  from  that  of  England,  the  original  has  been  supplemented 
with  a  new  essay  by  J.  C.  Reeve,  M.D.,  treating  not  only  of  the  employment  of  ether  and 
chloroform,  but  of  the  other  anaesthetic  agents  of  more  recent  discovery.  The  same  careful 
and  conscientijus  revision  has  been  pursued  throughout,  leading  to  an  increase  of  nearly  one- 
fourth  in  matter,  while  the  series  of  illustrations  has  been  more  than  doubled,  and  the  whole 
is  presented  as  a  complete  exponent  of  British  and  American  Surgery,  adapted  to  the  daily 
needs  of  the  working  practitioner. 

In  order  to  bring  it  within  the  reach  of  every  member  of  the  profession,  the  five  volumes  of 
the  original  have  been  compressed  into  three,  by  employing  a  douole-columned  imperial  octavo 
page,  and  in  this  improved  form  it  is  ofi"ered  at  less  than  one  half  the  price  of  the  original.  It 
is  beautifully  printed  on  handsome  laid  paper  and  forms  a  worthy  companion  to  Reynolds's 
"  System  of  Medicine,"  which  has  met  with  so  much  favor  in  every  section  of  the  country. 

The  work  will  be  sold  by  subscription  only,  and  in  due  time  every  member  of  the  profession 
will  be  called  upon  and  offered  an  opportunity  to  subscribe. 

The  few  notices  appended  will  serve  to  indicate  the  hearty  approval  accorded  to  the  unrevised 
edition  on  its  appearatce  some  years  since  : — 

library  of  the  surgeon. — Edinburgh  IdedicalJour- 
nal. 

It  is  a  cyclopsedia  of  surgery  of  tbe  most  complete 
and  exten-sive  character;  and  we  may  justly  state 
that  its  design  and  execulion  do  greac  honor  to  those 
concerned,  and  that  the  large  number  and  high, 
standing  of  the  authors  selected  for  the  various 
monographs  render  this  "System"  what  it  no  doubt 
was  intended  to  be,  representative  of  the  actual  state 
of  surgical  science  and  art  in  the  country. — London 
Lancet. 

In  conclusion,  we  will  add  that  we  can  most  con- 
scienciously  recommend  the  booli  to  every  medical 
practitioner.  In  recommending  the  "  System  nf  Sur- 
gery" to  our  friends  who  have  to  deal  in  surgical 
cases,  we  by  no  means  wish  to  confine  our  recom- 
mendation to  them  alone.  Every  practitioner  of 
medicine  may  cull  something  worthy  of  note  from  a 
perusal  of  this  volume.—  Tfie  British  Med.  Journal. 

The  four  volumes  remain  a  monument  to  the  sur- 
gical genius  of  our  day.  The  great  majority  of  me- 
tropolitan surgeons  of  eminence  and  proved  ability 
are  represented  in  them  ;  and  for  many  years  to 
come,  whoever  wishes  to  know  the  most  authori- 
tative words  of  English  Surgical  scienee  on  most 
subjects  in  the  domain  of  surgery  must  turn  to  these 
pages  10  read  what  there  is  tet  forth.  But  taken  as 
a  whole  itis  the  most  important  surgical  work  which 
has  ever  issued  from  the  English  pieBS.— London 
Lancet. 


There  is  so  much  that  is  instructive,  even  to  the 
experienced  practitioner,  in  their  practical  and  dis- 
criminating manner  of  dealing  with  mooted  ques- 
tions, none  uf  which  seem  to  be  neglected;  their 
abundant  illustrations,  drawn  at  once  from  an  un 
limited  field  of  hospital  experience,  and  their  candid 
and  sensible  mode  of  handling  the  whole  subject, 
that  these  particular  portions  of  the  work  possess  a 
value  wnich  places  them  far  above  any  publication 
on  the  same  topics  yet  issued  in  the  language.  — .4?;i. 
Journ.  Mtd.  Sciences. 

The  enumeration  of  the  treatises,  and  the  naijies 
of  the  surgical  writers  from  whose  pens  they  pro- 
ceed, i^utfice  to  show  that  this  is  no  ordinary  book, 
and  that  in  the  thousand  pages  of  this  goodly  volume 
lies  a  store  of  information  such  as  no  other  surgical 
work  in  the  language  can  pretend  to  offer.  Those  who 
are  acquainted  with  the  special  researches  and  pub- 
licatiou.'i  of  the  respective  authors  will  not  fail  to 
notice  that  by  a  judicious  exercise  of  editorial  dis- 
cretion, each  subject  has  been  entrusted,  as  far  as 
possible,  to  a  surgeon  of  the  hospitals  who  is  known 
to  have  given  especial  attention  to  it,  and  to  possess 
facilities  for  summing  up  with  authority  the  accepted 
opinions  of  the  day,  and  adding  original  matter  to 
fcha  stock. — London  Lancet. 

The  work  must  be  considered  a  very  complete  ac- 
count of  everything  connected  with  the  science  and 
practice  of  surgery.  In  conclusion  we  can  cordially 
teeommeud  this  work  as  a  valuable  addition  to  the 
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-nRY ANT  [THOMAS),  F.R.C.S., 

•*-^  Surgeon  to  Guj/^s  Hospital. 

THE  PRACTICE  OF  SFRGERY.     Third  American,  from  the  See- 

ond  and  Revised  English  Edition.  Thoroughly  revised  and  much  improved,  hy  John  B. 
Roberts,  M.D.  In  one  large  and  very  handsome  imperial  octavo  volume  of  over  1000 
pages,  with  672  illustrations.  Cloth,  $6  50  ;  leather,  $7  60  ;  very  handsome  half  Russia, 
raised  bands,  $8  00.     {Just  Ready.) 

the  wtole  work  has  been  carefully  revised,  much 
of  it  has  beau  rewritten,  importaut  additions  have 
been  made  to  alm.)st  every  chapter. — OUieinnati 
Med.  News,  Jan.  1881. 


Mr.  Bryant's  work  has  long  been  a  favorite  one 
with  surgeons.  As  its  name  indicates,  it  is  of  a  tho- 
roughly practical  character.  It  is  distinctly  indi- 
vidual in  that  it  gives  the  results  of  the  author's 
large  and  varied  experience  as  an  operator  and  cli- 
nical teacher,  and  is  on  that  account  prized  deserv- 
edly high  as  an  original  work.  The  style  is  neces- 
sarily condensed,  the  descriptions  of  surgical  dis- 
eases brief  and  to  the  point.  The  Illustrations  are 
well  chosen,  and  the  typical  ca^es  of  the  author's 
experience  are  full  of  interest,  and  are  of  more  than 
ordinary  value  to  the  working  surgeon. — N.  1. 
Medical  Record,  March  6,  1881. 

It  is  a  work  especially  adapted  to  the  wants  of 
students  and  practitioners,  '^hile  not  prolix,  it 
affords  instruction  in  sufficient  detail  for  a  full  un- 
derstanding of  surgical  principles  and  the  treat- 
ment of  surgical  diseases.  It  embraces  in  its  scope 
all  the  diseases  that  are  recognized  as  belonging  to 
surgery,  and  all  traumatic  injuries.  In  discussing 
these  it  has  seemed  to  be  the  aim  of  the  author 
rather  to  present  the  student  with  practical  infor- 
mation, and  that  alone,  than  to  burden  his  memory 
with  the  views  of  different  writers,  however  dis 
tinguished  they  might  have  been.     In  this  edition 


The  English  edition,  from  which  this  is  printed, 
has  been  carefully  revised  and  rewritten;  almost 
every  chapter  has  received  additions,  and  nearly 
one  hundred  new  cuts  introduced.  The  labors  of 
the  American  editor,  Dr.  John  B.  Roberts,  have 
very  much  increased  the  value  of  the  book.  He 
has  introduced  many  new  illustrations  and  much 
new  material  not  found  in  the  English  editiod. 
He  has  written  too  with  great  conciseness,  which 
is  a  rare  virtue  in  an  American  editor  of  an  English 
work.  If  one  could  procure  or  wished  only  one 
surgery,  i  his  volume  would  certainly  be  selected. 
If  he  desired  two,  Erichten's  Surgery  would  be 
added,  and  if  he  wished  a  third.  Gross's  Surgery 
would  justly  be  the  work  selected.  As  the  great 
workof  Gioss  is  amply  siifficit-nt  for  the  wants  of 
any  surgeon,  the  priority  given  to  Erich.sen,  and 
above  all  others,  to  this  work  of  Bryant,  is  no 
labored  eulogy  of  the  last  volume,  but  a  simple  and 
ju!-t  statement  of  its  demonstrable  and  pre-eminent 
merits  —^m.  Med.  Bi- Weekly,  Feb.  26,  1881. 


JPRIGHSEN  {JOHN  E.), 

-*--'  Professor  of  Surgery  in  University  Gollege,  London,  etc. 

THE  SCIENCE  AND  ART  OF  SURGERY ;  being  a  Treatise  on  Sur- 

gical  Injuries,  Diseases  and  Operations.  Carefully  revised  by  the  Author  from  the 
Seventh  and  enlarged  English  Edition.  Illustrated  by  eight  hundred  and  sixty  two  en- 
gravings on  wood.  In  two  large  and  beautiful  octavo  volumes  of  nearly  2000  pages  : 
cloth,  $8  50  J  leather,  $10  50;  half  Russia,  $11  50.     (Now  Ready.) 

The  seventh  edition  is  before  the  world  as  the  last 
word  of  surgical  science.  There  may  be  monographs 
which  excel  it  upon  certain  points,  but  as  a  con- 
spectus upon  surgical  principles  and  practice  it  is 
unrivalled.     It  will  well  reward  practitioners   to 


Of  the  many  treatises  on  Surgery  which  it  has  been 
our  task  to  study,  or  our  pleasure  to  read,  there  is  none 
which  in  all  points  has  satisfied  us  so  well  as  the  classic 
treatise  of  Erichsen.  His  polished,  clear  style,  his  free- 
dom from  prejudice  and  hobbies,  his  unsurpassed  grasj 
of  his  subject,  and  vast  clinical  experience,  qualify  him 
admirably  to  write  a  model  text-book.  "When  we  wish, 
at  the  least  cost  of  time,  to  learn  the  most  of  a  topic  in 
surgery,  we  turn,  by  preference,  to  his  work.  It  is  » 
pleasure,  therefore,  to  see  that  the  appreciation  of  it  if 
general,  and  has  led  to  theappearance  of  anoiher  edi 
tion. — Med.  and  Surg.  Meporter,  Feb.  2, 1878. 

Notwithstanding  the  increase  in  size,  we  observe  thai 
much  old  matter  has  been  omitted.  The  entire  worb 
has  been  thoroughly  written  up,  and  not  merely  amend 
ed  by  a  few  extra  chapters  A  great  improvement  has 
been  made  in  the  illustrations.  One  hundred  and  fifty 
new  ones  have  been  added,  and  many  of  the  old  ones 
have  been  redrawn.  The  author  highly  appreciates  tht 
favor  with  which  his  work  has  been  received  by  Ameri- 
can surgeons,  and  has  endeavored  to  render  bis  latest 
edition  more  than  ever  worthy  of  their  approval.  That 
he  has  succeeded  admirably,  must,  we  think,  be  the 
general  opinion.  We  heartily  recommend  the  book  tc 
both  student  and  practitioner. — N.  T.  Med.  Journal. 
Feb.  1878. 


read  it,  for  it  has  been  a  peculiar  province  of  Mr. 
Eiichsen  to  demonstrate  the  absolute  interdepend- 
ence of  medical  and  surgical  science  We  need 
scarcely  add,  in  conclusion,  that  we  heartily  com- 
mend the  work  to  students  that  they  may  be 
grounded  in  a  sound  faith,  and  to  practitioners  as 
an  Invaluable  guide  at  the  bedside. — Am  Practi- 
tioner, April,  1878. 

For  the  past  twenty  years  Erichsen's  Surgery  has 
maintained  its  place  as  the  leading  text- book,  not  only 
in  this  country,  but  in  Great  Britain.  That  it  is  able 
to  hold  its  ground,  is  abundantly  proven  by  the  tho- 
roughness with  which  the  present  edition  has  been 
revised,  and  by  the  large  amount  of  valuable  mate- 
rial that  has  been  added.  Aside  from  this,  cne  hun- 
dred and  fifty  new  illustraiions  have  been  inserted,' 
including  quite  a  number  of  microscopical  appear- 
ances of  path'iljgical  processes.  So  marked  is  this 
change  for  the  better,  that  the  work  almost  appears 
as  an  entirely  new  one. — Med.  Record,  Feb.  23, 1878. 


H 


OLMES  {TIMOTHY),  M.D., 

Surgeon  to  St.  George's  Ho.'spital,  London. 
SURGERY,    ITS    PRINCIPLES    AND    PRACTICE.      In    one    hand- 
some octavo  volume  of  nearly  lOOO  pages,  with  411  illustrations.  Cloth,  $6;  leather,  $7  ; 
half  Russia,  $7  50.      (Just  Issued.) 


This  is  a  work  which  has  been  lookedfor  on  both 
sides  oft  he  Atlantic  with  much  interest.  Mr.  Holmes 
Is  a  surgeon  of  large  and  varied  experience,  and  one 
of  the  best  known,  and  perhaps  the  most  brilliant 
writer  upon  surgical  subjects  in  England.  It  is  a 
book  for  students — and  au  admirable  one — and  for 
the  busy  general  practitioner.  It  will  give  a  student 
all  the  knowledge  needed  to  pass  a  rigid  examina- 
tion. The  book  fairly  jn.stifies  the  high  expectations 
that  were  formed  ofit.  Its  style  is  clear  and  forcible, 
even  brilliant  at  times,  and  the  conciseness  needed 
to  bring  it  within  its  proper  limits  has  not  impairea 


its  force  and  distinctness. — N.  T.  Med.  Record,  April 
14,  1876. 

It  will  be  found  a  most  excellent  epitome  of  sur- 
gery by  the  general  practiiioner  who  ha.s  not  the 
time  togiveattention  to  more  minute  and  extended 
works,  and  to  the  medical  student.  In  fact,  we  know 
of  no  one  we  can  more  cordially  recommend.  The 
author  has  succeeded  well  in  giving  a  plain  and 
practical  account  of  each  surgical  injury  and  dis- 
ease, and  of  the  treatment  which  is  most  com- 
monly advisable.  It  will  no  doubt  become  a  popu- 
lar work  in  the  profession,  and  especially  as  a  text- 
book.— Cincinnati  Med.  News,  April,  1876. 
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^ELLS  [J.SOELBERG), 

Professor  of  Ophthalmology  in  King's  College  Hospital,  &c. 

A  TREATISE  ON    DISEASES  OF  THE  EYE.     Third  American, 

from  the  Third  London  Edition.  Thoroughl.y  revised,  with  copious  additions,  by  Chns. 
S.  Bull,  M  D. ,  Surgeon  and  Pathologist  to  the  New  York  Eye  and  Ear  Infirmary.  Illus- 
trated with  about  260  engravings  on  wood,  and  six  colored  plates  Together  with  selec- 
tions from  the  Test-types  of  Jaeger  and  Snellen.  In  one  large  and  very  handsome 
octavo  volume  of  900  pages.  Cloth,  %b ;  leather,  $6  ;  half  Rus&ia,  raised  bands,  $6  60. 
{Just  Ready. ) 

The  long-continued  illness  of  the  author,  with  its  fatal  terminntion,  has  kept  this  work  for 
some  time  out  of  print,  and  has  deprived  it  of  the  advantage  of  the  revision  which  he  sought 
to  give  it  during  the  last  years  of  hi-  life.  This  edition  has  therefore  been  pla?ed  under  the 
editorial  supervision  of  Dr.  Bull,  who  has  labored  earnestly  to  introduce  in  it  all  the  advances 
which  observation  and  experience  have  acquired  for  the  theory  and  practice  of  ophthalmology 
since  the  appearance  of  the  last  revision.  To  accomplish  this,  considerable  additions  have  been 
required,  and  the  work  is  now  presented  in  the  confidence  that  it  will  fully  deserv'e  a  continu- 
ance of  the  very  marked  favor  with  which  it  has  hitherto  been  greeted  as  a  complete,  but  con- 
cise, exposition  of  the  principles  and  facts  of  its  important  department  of  medical  science. 

The  additions  made  in  the  previous  American  editions  by  Dr.  Hays  have  been  retained, 
including  the  very  full  series  of  illustrations  and  the  test-types  of  Jaeger  and  Snellen. 

This  new  edition  of  Dr.  Wells's  great  work  on  the 
eye  will  be  welcomed  by  tlie  profession  at  large  as 
well  as  by  the  oculist.    ItcoLtainsmuch  new  matter 


relating  to  treatmeDt  and  pathology,  and  if.  brought 
thoroughly  up  with  the  pre>enl  t-iatus  of  ophthal- 
m-jlogy.  Its  chapter  on  retraction  and  accommo- 
datioLi — a  subject  much  discussed  of  late  years,  and 
of  great  importance — is  exceedingly  complete. — 
Louisville  Med.  Mws,  Nov.  13,  1S80. 

The  merits  of  Wells's  treatise  on  diseases  of  the 
eye  have  been  so  universally  acknowledged,  and  are 
so  familiar  to  all  who  profess  to  have  given  any  at- 
tention to  ophthalmic  surgery,  that  any  discussion 
of  them  at  this  late  day  will  be  a  work  of  superero- 
gation. Very  little  that  is  practically  useful  in  re- 
cent ophthalmic  literature  has  escaped  the  editor, 
and  the  third  American  edition  is  well  up  to  the 
times.  As  a  text-book  on  ophthalmic  surgery  for  the 
English-speakiog  practitioner,  it  is  without  a  rival. 
— Am.  Journ.  of  Med.  Sci.,  Jan.  1881. 

The  work  has  justly  held  a  high  place  in  English 
ophthalmic  literature,  and  at  the  time  of  its  first  ap- 
pearance was  the  best  treatise  of  its  kind  in  the  lan- 


guage. In  the  second  edition,  the  author  showed 
industrious  research  in  adding  new  material  from 
every  quarter,  and  his  spirit  was  eminently  candid. 
A  work  thus  built  up  by  honest  effort  should  not  be 
suffered  to  die,  and  we  are  pleased  to  receive  this 
third  edition  from  the  hands  of  Dr.  Bull.  His  labor 
his  been  arduous,  a.s  the  very  great  number  of  addi- 
tions bracketed  with  his  initial  testify.  Under 
the  editorship  which  the  third  edition  has  enjoyed, 
the  work  is  sure  to  sustain  its  good  reputation,  and 
to  maintain  its  usefulness. — if.  Y.  Med.  Journ.,  Jan. 
1881. 

There  is  really  no  work  which  approaches  it  in 
adaptation  to  the  wants  of  the  general  practitioner, 
while  the  most  advanced  specialist  cannot  rise  from 
a  perusal  of  its  ample  pages  without  having  added 
to  his  knowledge.  The  American  editor.  Dr.  Bull, 
won  his  spurs  in  ophthalmology  some  time  back. 
His  additions  to  the  work  of  the  lamented  Wells  are 
many,  judicious,  and  timely,  and  in  just  so  much 
have  added  to  its  value. — Am.  Practitioner,  Jan. 
1881. 


KfETTLESHIP  [EDWARD),  F.R.C.S., 

-^  '  Opiithalrnic  Surg,  and  Lect.  on  Opiith.  Surg,  at  St.  Thomas''  Hospital,  London. 

MANUAL    OF    OPHTHALMIC    MEDICINE.     In  one  royal  12mo 

volume  of  over  350  pages,  with  89  illustrations.     Cloth,  $2.     {Just  Ready.) 
The  author  is  to  be  congratulated  upon  the  very    information  they  contain.     We  do   not  hesitate  to 


successful  manner  in  which  he  has  accomplished  his 
task;  he  has  succeeded  in  being  concise  without 
sacrificing  clearness,  and,  including  the  whole 
ground  covered  by  more  voluminous  text-books, 
has  given  an  excellent  risvmi  of  all  the  practical 


pronounce  Mr.  Kettleship's  book  the  best  manual  on 
ophthalmic  surgery  for  the  use  of  students  and 
"  busy  practitioners"  with  which  we  are  acquain- 
ted.—.4m.  Jour.  Med.  Sciences,  April,  1880. 


c- 


'ARTER  {R.  BRUDENELL),  F.R.G.S., 

ophthalmic  Surgeon  to  St.  Oeorge's  Hospital,  etc. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  EYE. 


Edit- 


ed, with  test-types  and  Additions,  by  John  Gtreen,  M.D.  (of  St.  Louis,  Mo.).  In  one 
handsome  octavo  volume  of  about  500  pages,  and  124  illustrations.  Cloth,  $3  76 .  {Just 
Issued.) 

ehapteris  devoted  to  adiscussion  of  the  usesandselec- 
tion  of  spectacles,  and  is  admirably  compact,  plain,  and 
useful,  especially  the  paragraph.^  on  the  treatment  of 
presbyopia  and  myopia.  In  conclusion,  our  thanks  are 
due  the  author  for  many  useful  hintsin  the  great  sub- 
ject of  ophthalmic  .surgery  and  therapeutics,  a  field 
where  of  late  years  we  glean  but  a  few  grains  of  sound 
wheat  from  amass  of  chaff. — JVew  York  Medical  Record, 
Oct.  23, 1875. 


It  is  with  great  pleasure  that  we  can  endorse  the  work 
ae  a  most  valuable  contribution  to  practical  ophthal- 
mology. Mr.  Carter  never  deviates  from  the  end,he  has 
in  view,  and  presents  the  subjectin  a  clear  and  concist 
manner,  easy  of  comprehension,  and  hence  the  more 
valuable.  We  would  especially  commend,  however,  as 
worthy  of  high  praise,  the  manner  in  which  the  thera- 
peutics of  disease  of  the  eje  is  elaborated,  for  here  the 
author  is  particularly  clear  and  practical,  where  othei 
writers  are  unfortunately  too  often  deficient.  The  final 


B 


ROWNE  [EDGAR  A.), 

Surgeon  CO  the  Liverpool  Eye  and  Ear  Infirmary ,  andtotheDispensary  for  Skin  Diseases. 

HOW  TO  USE  THE  OPHTHALMOSCOPE.     Being  Elementary  In- 

structionsin  Ophthalmoscopy,  arranged  for  the  Use  of  Students.    With  thirty-five  illustra- 
tions.     In  one  small  volume  royal  12mo.  of  120  pages  :  cloth,  $1.     {Now  Ready.) 


LAURENCE'S  HANDT-BOOK  OF  OPHTHALMIC 
SURGERY,  for  the  use  of  Practitioners.  Second 
edition,  revised  and  enlarged  With  numerous 
illustraiions.  In  one  very  handsome  octavo  vol- 
ume, cloth,  $2  75. 


LAWSON'S  INJURIES  TO  THE  EYE,  OEBIT 
AND  EYELIDS:  their  Immediate  and  Remote 
Effects.  With  about  one  hundred  illustrations. 
In  one  very  handsome  octavo  volume,  cloth, 
$3  60. 


30    iSENRY  C.  Lea's  Son  &  Co.'s  Publications — (Med.  Jurisprudence). 


TDURNETT  {CHARLES  H.),  M.A.,  M.D., 

J-'  Aural  Surg  to  the  Presb.  Hogp.,  Surgeon-in-tharge  ofthelnfir.forDis.  of  the  Ear,  Phila. 

THE    EAR,  ITS    ANATOMY,  PHYSIOLOGY  AND    DISEASES. 

A  Practical  Treatise  for  the  Use  of  Medical  Students  and  Practitioners.  In  one  hand- 
some octavo  volume  of  615  pages,  with  eighty-seven  illustrations:  cloth,  $4  60  j  leather, 
$5  50  ;  half  Russia,  $6  00.     {Now  Ready.) 


Foremost  among  the  numeroas  recent  contribu- 
tions to  aural  literatnrt  will  be  ranked  this  work 
of  Dr.  Burnett.  It  is  impossible  to  do  justice  to 
this  volume  of  over  600  pages  in  a  nece>^.sarily  brief 
notice.  It  must  suffice  to  add  that  the  boot  is  pro- 
fusely and  accurately  illustrated,  the  references  are 
conscientiously  acknowledged,  while  the  result  has 
been  to  produce  a  treatise  which  will  henceforth 
rank  with  the  classic  writings  of  Wilde  and  Von 
Troltsch.— rAe  Land.  Practitioner,  May,  1879. 

On  account  of  the  great  advances  which  have  been 
made  of  late  years  in  otology,  aud  of  the  increased 
inttrest  manifested  in  it,  the  medical  profes.sion  will 
welcome  this  new  work,  which  presents  clearly  and 
concisely  its  present  aspect,  whilst  clearly  indi- 
cating the  direction  in  which  farther  researches  can 
be  most  profitably  carried  on.  Dr.  Baru'-tt  from  his 
own   matured  experience,  and  availing  himself  of 


the  observations  and  discoveries  of  others,  has  pro- 
duced a  work  which,  as  a  text-book,  stands /acite 
princeps  in  our  language.  We  had  marked  several 
pa-sages  as  well  worthy  of  quotation  and  the  atten- 
tion of  the  general  practitioner,  but  their  number  and 
the  space  at  onr  command  forbid.  Perhaps  li  is  bet- 
ter, as  the  book  ought  to  be  in  the  hands  of  every 
medical  student,  and  its  study  will  well  repay  the 
busy  practitioner  in  the  pleasure  he  will  derive  from 
the  agreeable  style  in  which  many  otherwise  dry 
and  mostly  unknown  subjects  are  treated.  To  the 
specialist  the  work  is  of  the  highest  value,  and  his 
sense  of  gratitude  to  Dr.  Burnett  will,  we  hope,  be 
proportionate  to  the  amount  of  benefit  lie  can  obtain 
from  the  careful  study  of  the  book,  and  a  constant 
reference  to  its  trustworthy  pages. — Edinburgh 
Med.  Jour.,  Aug.  1878. 


PAYLOR  {ALFRED    S.),M.D., 

Lecturer  on  Med.  Jurisp.  and  Chemistry  in  Ouy'a  Hospital. 

A  MANUAL  OF  MEDICAL  JURISPKUDENCE.  Eighth  Ameri- 
can edition.  Thoroughly  revised  and  rewritten.  Edited  by  John  J.  Reese,  M.D.,  Prcf. 
of  Med.  Jurisp.  and  Toxicology  in  the  Univ.  of  Penn.  In  one  large  octavo  volume  of 
;933  pages,  with  70  illustrations.  Cloth,  $5;  leather,  $6;  half  Russia,  raised  bands, 
$6  50.       {Jiist  Ready.) 

is  to  announce,  not  criticize  the  completed  task.  The 
value  of  the  gem  is  too  well  known  to  require  more 
than  the  telling  that  the  mister-hand  has  rebright- 
'ened  its  lacets  and  polished  its  angles  before  leaving 
it  as  his  legacy  to  his  brethren  in  the  profession. — 
PhiLa   Med.  Times,  Dec.  4,  ISSO. 

It  will  suffice  to  remark  that  this  new  edition 
shows  the  signs  of  judirions  revision  A  great  num- 
ber of  illustrative  medico-legal  cases  which  have 
occurred  since  the  last  edition  was  pui^lished  are 
ciced  in  .heir  proper  connection,  and  add  much  to 
the  interest  and  value  of  the  work;  they  comprise 
the  bulk  of  the  additions  to  the  text.  As  an  indica- 
tion of  the  freshnes  1  of  the  work,  we  notice  names- 
ous  references  to  medio-legal  experience  that  has 
transpired  during  the  year  j  u.st  ended  ;  among  these 
is  a  comment  by  the  American  editor  upon  that 
midsummer  madnes.^,  the  Tanner  fasting  exploit  of 
last  August.  In  these  features  and  in  others  there 
is  ample  evidence  that  this  admirable  book  will 
maintain  its  high  place  as  a  standard  authority  con- 
cerning the  matters  of  which  it  tresna.— Boston 
Med.  and  Surg.  Journal,  Jan.  13,  1881. 


The  American  editions  of  this  standard  manual 
have  for  a  loui;  time  laid  claim  to  the  attention  of 
the  profession  in  this  country  ;  and  that  the  profes- 
sion has  recognized  this  claim  with  favor  is  proven 
by  the  call  for  frequent  new  editions  of  the  work. 
This  one,  the  eighth,  comes  before  us  as  embodying 
the  latest  thoughts  and  emendations  of  Dr.  Taylor, 
upon  the  subject  to  which  he  devo.ed  his  life,  with 
an  assiduity  aud  success  which  made  him  facile 
prinreps  among  English  writers  on  medical  juris- 
prudence. Both  the  author  and  the  book  have 
made  a  mark  too  deep  to  be  affected  by  criticism, 
whether  it  be  censure  or  praise.  In  this  case,  how- 
ever we  shoold  only  have  to  seek  for  laudatory 
teim's.— .4to.  Journ.  of  Med.  Sci.,  Jan.  1881. 

It  is  not  very  often  that  a  medical  book  reaches  its 
tenth  edition,  or  that  the  last  earthly  labor  is  per- 
formed by  the  author  in  retouching  the  work  that 
first  came  from  his  hand  thirty-five  years  before. 
All  this,  however,  has  happened  in  the  ca^e  of  Dr. 
Taylor  and  his  classical  treatise.  The  pen  dropped 
from  the  grasp  only  when  the  shadows  of  old  age 
were  rapidly  deepening  into  the  darkness  of  death. 
Under  the  circamstances,  all  the  journalist  has  to  do 


Tjr  THE  SAME  AUTHOR. 

THE  PRINCIPLES  AND  PRACTICE  OF  MEDICAL  JURISPRTJ- 

DENCE.     Second  Edition,  Revised,  with  numerous  Illustrations.    In  two  large  octavo 

volumes,  cloth,  $10  00  ;  leather,  $12  00. 
This  great  work  is  now  recognized  in  England  as  the  fullest  and  most  authoritative  treatise  on 
every  departmentof  its  important  subject.  In  laying  it,  in  its  improved  form,  before  the  Amei- 
icanprofession,  the  publishers  trust  that  itwill  assume  the  same  position  in  this  country. 

Tjr  THE  SAME  AUTHOR. 

POISONS' IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND 

MEDICINE.     Third  American,  from  the  Third  and  Revised  English  Edition.     In  orw 
large  octavo  volume  of  850  pages  ;  cloth,  $5  50  ;  leather,  $6  50.     (Just  Issued.) 

being  described  which  give  rise  to  legal  investiga- 
tions.—T/te  Clinic,  Wov.  6,  1875. 

Dr.  Taylor  haf  brough  t  to  bear  on  the  compilation 
of  this  volume,  stores  of  learning,  experience,  and 
practical  acquaiutance  with  his  subject,  probably  far 
beyond  what  any  other  living  authority  on  toxicol- 
ogy could  have  amassed  or  utilized.  He  has  fully 
sustained  his  reputation  by  the  consummate  skill 
and  legal  acumen  he  has  displayed  in  the  arrange- 
ment of  the  subject-matter,  and  the  result  is  a  work 
on  Poisons  which  willbeindispensable  to  every  stu- 
dent or  practitioner  in  law  and  medicine. — TheJDub- 
lin  Journ.  of  Med.  Sex.,  Oct.  187o. 


The  present  is  based  upon  the  two  previous  edi- 
tions •  "butthe  complete  re  vision  rendered  necessary 
by  time  has  converted  it  into  a  new  work."  This 
statement  from  the  preface  contains  all  that  it  is  de- 
sired to  know  in  reference  to  the  new  edition.  The 
works  of  this  author  are  already  in  the  library  of 
every  physician  who  is  liable  to  be  called  upon  for 
medico-legaltestimony  (and  whatonels  not?),sothat 
all  that  is  required  to  be  known  about  the  present 
book  is  that  the  author  has  kept  it  abreast  with  the 
times.  What  makes  it  now,  as  always,  especially 
valuable  to  the  practitioner  is  its  conciseuess  and 
practical  character,  only  those  poisonous  substances 
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pOBERTS  ( WILLIAM),  M.D., 

-*•«'  Lecturer  on  Medicine  in  the  Manchester  School  of  Medicine,  etc, 

A  PRACTICAL  TREATISE   ON  URINARY  AND  RENAL  DIS- 

EASES,  including  Urinary  Deposits.  Illustratedby  numerous  cases  and  engravings.  Third 
American,  from  the  Third  Revised  and  Enlarged  London  Edition.  In  one  large  and 
handsome  octavo  volume  of  over  600  pages.     Cloth,  $4.     {Just  Ready.) 

/THOMPSON  {SIR  HENRY), 

•*•  Surgeon  and  Professor  of  QUnieal  Surgery  to  University  College  Hospital. 

LECTURES  ON  DISEASES  OF  THE  URINARY  ORGANS.  With 

illustrations  on  wood.  Second  American  from  the  Third  English  Edition.  In  one  neat 
octavo  volume.     Cloth,  $2  25.     {Just  Issued.) 

JDT  THE  SAME  AUTHOR.  

ON  THE  PATHOLOGY  AND  TREATMENT  OF  STRICTURE  OP 

THE  URETHRA  AND  URINARY  FISTULA.  With  plates  and  wood-cuts.  From  the 
third  and  revised  English  edition.  In  one  very  handsome  octavo  volume,  cloth,  $3  60. 
(  Lately  Published.) 

q^UKE  [DANIEL  HACK),  M.D., 

■*■  Joint  author  of  The  Manual  of  Psychological  Medicine,  &e. 

ILLUSTRATIONS  OF  THE  INFLUENCE  OF  THE  MIND  UPON 

THE  BODY  IN  HEALTH  AND  DISEASE.  Designed  to  illustrate  the  Action  of  the 
Imagination.  In  one  handsome  octavo  volume  of  416  pages,  cloth,  $3  25.  {Lately  Issued .) 

-DLANDFORD  {O.  FIELDING),  M.D.,' F.R.G.P., 

J-^  Lecturer  on  Psychological  Medicine  at  the  School  of  St.  George's  Hospital,  <6e. 

INSANITY  AND  ITS  TREATMENT:  Lectures  on  the  Treatment, 

Medical  and  Legal,  of  Insane  Patients.  With  a  Summary  of  the  Laws  in  force  in  the 
United  States  on  the  Confinement  of  the  Insane.  By  Isaac  Ray,  M.  D.  In  one  very 
handsome  octavo  volume  of  471  pages ;  cloth,  $3  25. 


It  satisfies  a  want  which  must  have  been  sorely 
felt  by  the  busy  general  practitioners  of  this  conn  try. 
It  takes  the  form  of  a  manual  ofclinicaldescription 
of  the  various  forms  of  insanity,  with  a  description 
of  the  mode  of  examining  persons  suspected  of  in- 
sanity. We  call  particular  attention  to  this  feature 
of  the  book,  as  giving  it  a  unique  value  to  the  gene- 
ral practitioner.  If  we  pass  from  theoretical  conside- 
rations to  descriptionsof  the  varieties  of  insanity  as 


actually  seen  in  practice  and  the  appropriate  treat- 
ment for  them,  we  find  in  Dr.  Blandford's  work  a 
considerable  advance  over  previous  writings  on  the 
subject.  His  pictures  of  the  various  forms  of  mental 
disease  are  so  clear  and  good  that  no  reader  can  fail 
to  be  struck  with  their  superiority  to  those  given  in 
oidinary  manuals  in  the  English  language  or  (so  far 
as  our  own  reading  extendsjinany  other. — London 
Practitioner,  Feb.  1871. 


EA  [HENRY  C). 
\SUPERSTITI0N   AND   FORCE:    ESSAYS   ON  THE   WAGER   OF 

LAW,  THE  WAGER  OF  BATTLE,  THE  ORDEAL  AND  TORTURE.  Third  Revised 
and  Enlarged  Edition.  In  one  handsome  royal  12mo.  volume  of  552  pages.  Cloth, 
$2  50.      {Just  Ready.) 


This  valuable  work  is  in  reality  a  history  of  civi- 
lization as  interpreted  by  the  progress  of  jurispru- 
dence. .  .  .  In  "Superstition  and  Force"  we  have 
a  philosophic  survey  of  the  long  period  intervening 
between  primitive  barbarity  and  civilized  enlight- 
enment. There  is  not  a  chapter  in  the  work  that 
should  not  be  most  carefully  studied,  and  however 
well  versed  the  reader  may  be  in  the  science  of 
jurisprudence,  he  will  find  much  in  Mr.  Lea's  vol- 
ume of  which  he  was  previously  ignorant.  The 
book  is  a  valuable  addition  to  the  literature  of 
social  science. —  Westminster  Review,  Jan.  1880. 

The  appearance  of  a  new  edition  of  Mr.  Henry  C. 
Lea's  "Superstition  and  Force"  is  a  sign  that  our 
highest  scholarship  is  not  without  honor  in  its  na 


more  accurate  than  either  of  the  preceding,  but, 
from  the  thorough  elaboration,  is  more  like  a  har- 
monious concert  and  less  like  a  batch  of  studies. — 
The  Nation,  Aug.  1,  1878. 

Many  will  be  tempted  to  say  that  this,  like  the 
"DeclineandFall,"isone  of  theuncriticizable  books. 
Its  facts  are  innumerable,  its  deductions  simple  and 
inevitable,  and  its  ehevaux-de-frise  of  references 
bristling  and  dense  enough  to  make  the  keenest, 
stoutest,  and  best  equipped  assailant  think  twice 
before  advancing.  Nor  is  there  anything  contro- 
versial in  it  to  provoke  assault.  The  author  is  no 
polemic.  Though  he  obviously  feels  and  thinks 
strongly,  he  succeeds  in  attaining  impartiality. 
Whether  looked  on  as  a  picture  or  a  mirror,  a  work 


tire  country.    Mr.  Lea  has  met  every  fresh  demand    such   as    this    has   a  lasting  value. — Lippincott's 
for  his  work  with  a  careful  revision  of  it,,  and  the    Magazine,  Oct.  1S78. 
present  edition  is  not  only  fuller  and,  if  possible,  | 


B 


Y  THE  SAME  AUTHOR. 

STUDIES  IN  CHURCH  HISTORY.    THE  RISE  OF  THE  TEM- 

PORAL  POWER— BENEFIT  OF   CLERGY— EXCOMMUNICATION.    In  one  large 
royal  12mo.  volume  of  516  pp.;  cloth,  $2  75.     {Lately  Published.) 


The  story  was  never  told  more  calmly  or  with ; 
greater  learning  or  wiser  thought.  We  doubt,  indeed, 
if  any  othgr  study  of  this  field  can  be  compared  with 
this  for  clearness,  accuracy,  and  power.  —  Chicago 
Examiner,  Dec.  1870. 

Mr.  Lea's  latest  work,"  Studiesin  Church  History," 
fully  sustains  the  promise  of  the  first.  It  deals  with 
three  subjects — the  Temporal  Power,  Benefit  of 
Clergy,  and  Excommunication,  the  record  of  which 


has  a  pecnliarimportanceforthe  English  student, and 
is  a  chapter  on  Ancient  Law  likely  to  be  regarded  as 
final.  We  can  hardly  pass  from  our  mention  of  such 
works  as  these — with  which  that  on  "Sacerdotal 
Celibacy"  should  be  included — without  noting  the 
literary  phenomenon  that  the  head  of  one  of  the  first 
American  houses  is  also  the  writerof  some  of  its  most 
original  books. — London  Athenmum,,  Jan.  7, 1871. 
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